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UBLISHED references to the occurrence of uterine malignancy 

at varying intervals after irradiation for supposedly benign condi- 
tions have appeared from time to time during the past two decades. The 
total of reported eases is relatively small, most of them having been 
mentioned in follow-up studies relating to the employment of radium 
and x-ray for the control of benign uterine hemorrhage. 

Macfarlane,® in 1932, reviewed the literature subsequent to 1915, and 
briefly analyzed 29 reported cases, all from German sources, adding 
one of her own. In addition she quoted the findings of Werner, of 
Vienna, and Vogt, of Tiibingen, whose combined figures revealed an 
incidence of 0.35 per cent of uterine malignancy subsequent to the 
irradiation treatment of 3,980 patients for fibromyomas or climacteric 
bleeding. Since then mention of similar eases has appeared in articles 
by H. C. Taylor, Jr.,1° Corseaden,? Schmitz,'* Norris and Behney,?® 
Strachan,’® Luker? and Costolow.’ Occasionally similar occurrences 
were spoken of in the appended discussions of others. All in all, 71 
cases have come to our attention in this way, but we admit that other 


*Presented at the Sixty-Seventh Annual Meeting of the American Gynecological 
Society, Skytop Lodge, Pa., June 15 to 17, 1942. 
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references may have been overlooked. The site of the malignaney was 
cervical in 18, fundal in 40, and not mentioned in 13. 

To this total, we now add 20 additional cases, with accompanying 
data and appropriate comment. The first group comprises 7 patients 
with cervical carcinoma and the second includes 12 patients with fundal 
carcinoma and one with myosareoma. 

To justify a contribution such as this, it is necessary to furnish factual 
evidence of practical value and to determine whether or not certain 
factors influence the subject at issue. This cannot be done by creating 
hypotheses, but only by a critical evaluation of the evidence presented 
in each particular ease. 

Certain pertinent questions naturally arise at the outset of this 
investigation. They may be summarized to some extent as follows: 


1. What type of benign lesions were subjected to irradiation therapy 
and what other procedures accompanied it? 

2. Was an irradiation menopause produced? 

3. What time intervened between the treatment for the benign eondi- 
tion and the discovery of malignancy? 

4. In what location was the subsequent malignancy found, what was 
the extent of the lesion, what did the histopathology reveal, and was the 
gerade of malignancy of any particular significance with respect to the 
final outcome? 

5. Might malignancy have been present at the time of the primary 
treatment and overlooked because of errors of omission? 

6. Was there any reason to believe that the irradiation therapy either 
retarded or accelerated the development of uterine malignancy? 

7. What ways, if any, may’ be found to avoid a repetition of these 
occurrences ? 


Detailed analyses of the two series are first presented, followed by 
our own conclusions and subsequent comment with respect to the ex- 
perience of others. 


I, PATIENTS WITH CERVICAL CARCINOMA PREVIOUSLY TREATED WITH 
IRRADIATION FOR A SUPPOSEDLY BENIGN CONDITION 


Of 481 patients with cervical carcinoma seen on the gynecologic 
ward service at Jefferson Medical College Hospital between 1921 and 
1942, there were 7 who had received irradiation therapy for an appar- 
ently benign condition, from two to eleven years prior to the diagnosis 
of malignancy. 

Microscopie and pathologie reports relating either to cervieal or 
endometrial tissue or both, secured at the time of the primary treat- 
ment, were available for study, and have been reviewed in the light of 
subsequent developments. Brief analyses of each history, limited to 
pertinent facts and with appropriate comment, are appended, the 
patients being considered in the chronologic order in which each came 
to our attention. The term ‘‘menopause’’ is used in a restricted sense, 
referring merely to the cessation of uterine bleeding. Clinical grouping 
of the cervical carcinoma follows the Schmitz classification. 
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MALIGNANCY 





AFTER IRRADIATION 


Case 1.—S. B., aged 44 years, multipara, was admitted Jan. 24, 1933. 
Diagnosis: squamous cell carcinoma of cervix (Group III, low grade 
malignancy), with uterine myomas. No establishment of menopause. 
History of continuous discharge for one year; menses irregular since 
previous irradiation nine years before. Radium therapy (3,600 mg. 
hr.) followed by external irradiation (1,760 r. to each of 4 portals) was 
of no avail, and patient died one year later. 

Previous Treatment.—On Nov. 12, 1924, because of metromenorrhagia 
and pelvie relaxation, curettage and posterior colporrhaphy were per- 
formed, together with an intrauterine application of 1,200 mg. hr. of 
radium for interstitial myomas. Cervix reported to be _ bilaterally 
lacerated and everted, but not biopsied or treated. Histologie report 
on curettage was ‘‘hyperplasia of the endometrium, suspicious of 
malignaney.”’ 

Comment.—The review of this section is informative, since it reveals 
a late interval endometrium, with no suggestion of malignaney. Of 
decidedly more interest was the discovery of a small piece of cervical 
tissue, evidently curetted from the portio, which shows in one location 
an ill-defined basement membrane with some epithelial elements infiltrat- 
ing the stroma and evidencing mitotie activity and polychromatosis. 
Unfortunately the tissue is too minute for satisfactory diagnosis. In 
retrospect, criticism is tenable from several angles. First, the use of 
radium in a patient of 35 for the treatment of interstitial myomas, 
entirely apart from its failure to control adequately the growth of the 
neoplasm; second, the failure to biopsy and to treat properly the ab- 
normal cervix primarily; third, the ineorrect interpretation of the 
eurettings, excusable to some extent because of the changing concepts 
that have evolved since then with respect to the histology of the endo- 
metrium. 


Cask 2.—L. G., aged 42 years, multipara. Was admitted June 21, 
1934. Diagnosis: squamous cell carcinoma of cervix (Group II, inter- 
mediate grade of malignancy) with uterine myomas. There was no 
establishment of the menopause. <A history of menorrhagia beginning 
two years before was given. She was treated with external irradiation. 
Pronounced bleeding finally resulted in further examination, positive 
cervical biopsy, and application of radium therapy (4,200 mg. hr.) 
with subsequent external irradiation (1,600 r. to each of 4 portals). 
Treatment was of no avail and patient died seven months later. 

Previous Treatment.—The patient was first seen in the Out-Patient 
Department on June 10, 1932, because of menorrhagia; pregnancy was 
excluded, and a diagnosis of myoma uteri made. Condition of cervix 
was not noted. Diagnostic curettage was not performed and external 
irradiation was instituted (1,800 r. to each of 4 portals). ‘‘Spotting’”’ 
oceurred subsequently at varying intervals and the patient was re- 
examined on five oceasions during that time, but it was not until two 
vears had elapsed that a profuse hemorrhage finally indicated cervical 
inspection and biopsy. 

Comment.—Severe criticism is justifiable. First, primary inspection 
and careful study of the cervix were neglected ; second, faulty judgment 
was exhibited in employing external irradiation without preliminary 
curettage. 


Cask 3.-—M. M., 49, multipara, was admitted July 29, 1934. Diagnosis: 
squamous cell carcinoma of cervix (Group III, intermediate grade of 
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malignaney). Irradiation menopause six years before. History of vagi- 
nal bleeding and discharge for nearly two months prior to admission. 
Radium (3,600 mg. hr. and 1,500 mg. hr.) on two oceasions. Death oe- 
curred one year later. 

Previous Treatment.—On July 23, 1928, because of menorrhagia of 
one year’s duration, a cervical polyp was removed followed by curettage 
and an intrauterine application of 1,200 mg. hr. of radium for small 
interstitial and subperitoneal myomas. A bilaterally lacerated cervix 
was neither biopsied nor treated. The curettings and polyp were re- 
ported to be benign. 

Comment.—A review of the sections indicates an interval endometrium 
with a local hyperplasia in one area. The polyp, too, may be regarded 
as benign, although in one location near the surface the cells resemble 
epithelium, and show polynucleosis and mitotic activity, the significance 
of which is questionable. The most pointed eriticism in the early 
management of this case is that cervical biopsy and treatment, either 
with cautery or surgery, might well have had an immediate and curative 
effect. It is unlikely that the presence of the previously removed polyp 
had any bearing on the final outcome. 





Fig. 1.—Case 4 (cervical group). Area suspicious of early malignant change in cervical 
biopsy. (Photomicrograph x 100.) 


Case 4.—E. D., aged 56 years, multipara, was admitted July 9, 1936. 
Diagnosis: squamous cell carcinoma of cervix (Group II, low grade 
malignancy). Irradiation menopause occurred four years previously. 
There was a history of bloody discharge of two weeks’ duration, prior 
to admission. Radium therapy (3,600 mg. hr.) was given followed by 
subsequent external irradiation on two occasions, five months apart 
(1,870 r. and 1,680 r. to each of 4 ports, respectively), with survival 
for four years and eight months. Death was due to carcinoma. 

Previous Treatment.—On April 21, 1932, because of menorrhagia of 
three months’ duration and premenstrual ‘‘spotting’’ of one year’s 
duration, curettage, biopsy, cauterization, and an application of 600 
mg. hr. of radium to the uterine cavity for myomas were employed. 
In addition, a cystocele, rectocele, and an hypertrophied cervix were 
present. Adnexa were negative. Rapid report on the curettings and 
cervical tissue was requested, and this revealed an atrophic endo- 
metrium. While the biopsy sections from the cervix showed an intact 
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basement membrane in some areas, certain others showed several islands 
of epithelial cells beneath it. Of these, some were well differentiated, 
normally appearing cells of the squamous variety; in other areas, in- 
dicating an erosion, the cells were of different sizes, showing mitosis and 
polynucleosis. The conclusion stated was that although the evidence 
was insufficient to justify a diagnosis of malignancy at the site of the 
erosion, nevertheless the lesion was sufficiently suspicious of early 
malignant change to justify a careful follow-up (Fig. 1). 

Comment.—In this instance a golden opportunity for prophylaxis 
was lost, due to the indifference of the patient on the one hand and to 
the lack of an aggressive follow-up on the other. 


Case 5.—C. C., aged 60 years, multipara, was admitted Sept. 7, 1937. 
Diagnosis: squamous ¢ell carcinoma of cervix (Group III, high grade 
malignancy). Irradiation menopause occurred ten years before. There 
was a history of vaginal bleeding for six months prior to admission. 
External irradiation (1,870 r. to each of 4 ports) was followed by 
radium therapy (3,600 mg. hr.), and a further course of external 
irradiation (1,300 r. to each of 4 ports, and 1,100 r. to perineum). The 
patient survived but one year and four months. 

Previous Treatment.—On May 17, 1926, at the University of Penn- 
sylvania Hospital, curettage, vaginal myomectomy and an application of 
1,200 mg. hr. of radium to the uterine cavity were earried out together 
with hemorrhoidectomy, because of myoma uteri, pedunculated cervical 
myoma and hemorrhoids. There was no biopsy or treatment of cervix. 
Dr. Sidney Dunne reviewed the sections and established a diagnosis of 
normal proliferative endometrium. However, no mention was made 
of the condition of the cervix, and apparently there was no biopsy; 
neither was the cervical myoma reported histologically. 

Comment.—It is unlikely that malignaney was present in the cervix 
or in the cervical myoma at the time of the first operation, for no 
further symptoms of consequence appeared until nearly eleven years 
had elapsed. 





Case 6.—C. T., aged 61 years, multipara, was admitted Aug. 29, 1938. 
Diagnosis: squamous cell carcinoma of the cervix (Group III, low grade 
malignancy). Irradiation menopause occurred nine years previously. 
A history of vaginal bleeding for three months. before admission was 
given, followed by ‘‘spotting’’ and pain in lower right quadrant. 
Radium therapy (3,600 mg. hr.) followed by external irradiation (2,700 
r. to each of 4 ports) was given. Patient has now survived without 
evidence of recurrence for nearly four years. 

Previous Treatment.—Left oophorectomy was performed in 1903. 
On Jan. 24, 1929, because of menorrhagia of two years’ duration, 
curettage, and an intrauterine application of radium (600 mg. hr.) 
were performed for fibrosis uteri. The cervix was reported to be 
lacerated, the uterus of normal size and position, and the adnexa were 
negative. There was no biopsy or treatment of cervix. Histologie report 
of the curettage reported the endometrial tissue to be hyperplastic in 
some areas and atrophic in others; also there was slight round eell 
infiltration and fibrosis of the endometrium in places. 

Comment.—Review of the sections showed an interval type of endo- 
metrium, and no evidence of malignant change. No cervical tissue was 
available for study. 
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Case 7.—M. W., aged 52 years, multipara, was admitted June 13, 
1941. Diagnosis: squamous cell carcinoma of the cervix (Group I, low 
erade malignancy). Irradiation menopause occurred six years before 
with intermittent bleeding during the subsequent years. There was a 
history of irregular vaginal bleeding of three months’ duration prior 
to admission. On June 16, 1941, diagnostic curettage was performed. 
The cervix appeared to be intact; the fundus was small and freely 
movable. Adnexa were negative. Curettage revealed a few normal 
endocervical glands, presenting atrophic changes, surrounded by a 
poorly vascularized dense stroma, most of the tissue being replaced by 
islands of tumor cells of the squamous variety, well differentiated, but 
presenting mitotic activity and polychromatosis. It was thought that 
the malignant growth had its origin in the endocervix and a second 
curettage with cervical biopsy was requested. Five days later, on June 
21, the cervical canal was dilated and thoroughly exposed for curettage 
of the uterine cavity and adequate biopsy. This curettage showed an 
interesting picture: hyperplasia of the endometrium, and side by side 
with it a hyalinized, degenerated, and infiltrated tissue, having no 
resemblance to the endometrium. There was a diffuse infiltration of 
tumor cells with a tendency to island and strand formation, evidencing 
squamous characteristics and presenting mitotic activity and_ poly- 
chromatosis, a well-differentiated squamous ¢ell carcinoma of the endo- 
cervix. Biopsies from the portio showed a benign cervical erosion with 
hyalin changes of the cervical wall, normal squamous epithelium with 
an intact basement membrane. External irradiation (2,700 r. to each 
of four portals) was employed prior to radium therapy (4,800 mg. hr.). 
Patient is apparently well after one year. 

Previous Treatment.—Because of menorrhagia and metrorrhagia of a 
year’s duration, together with perineal relaxation, diagnostic curettage, 
posterior colporrhaphy, and an intrauterine application of radium 
(1,200 mg. hr.) for fibrosis uteri were performed on June 10, 1935. 
A rectocele was present, the cervix was intact, and the fundus was rela- 
tively normal in size, position, and mobility. Adnexa were negative. 
There was no biopsy or treatment of the cervix. Histologically, the 
curettings revealed only a few tiny shreds, made up of an edematous 
stroma in which a few fragmented glands appeared, inadequate for 
satisfactory diagnosis. 

Comment.—There is little to criticize in the early management of 
this patient. The intact cervix did not indicate biopsy; the curettage 
was negative. 


SUMMARY AND CONCLUSIONS RELATIVE TO THE CERVIX GROUP 


1. All the patients were multiparas, ranging in age from 42 to 61. 
Radium was used to treat fibromyomas in four and x-ray in a fifth. 
Two were treated with radium because of fibrosis uteri, or so-called 
functional bleeding. A plastic, polypectomy, and vaginal myomectomy 
were accompanying procedures in three patients, respectively. Biopsy 
with cauterization was done in but one ease. 

2. An irradiation menopause was produced in 5 patients ranging 
in age from 43 to 52 years at the time of treatment. None was produced 
in two patients, aged 35 and 40, respectively. 
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3. The time intervening between the benign treatment and the dis- 
covery of malignancy was 2, 4, 6, 6, 9, 9, and 11 years, respectively. 


4. Squamous cell carcinoma developed in every patient. Clinically, 
one was in Group 1, two in Group 2, and four in Group 3 (Sehmitz). 
This is a larger proportion of relatively early eases than has been our 
experience with the entire series of cervical carcinoma patients. Low 
gerade malignancy was present in 4, intermediate in 2, and high in 1. 
No conclusion can be drawn from this, but it ean be stated that the 
single picture of high grade malignaney was present in the patient who 
developed carcinoma eleven years after initial irradiation, the longest 
interval noted in the series. Of 4 patients who died within one and one- 
half years of treatment, only 1 exhibited a low grade lesion, while of 3 
other patients with low grade lesions, 1 survived for nearly five years 
and 2 have remained well from one to four years. 

5. There is no evidence to support a statement regarding the presence 
or absence of malignancy at the time of the initial irradiation, with 
the possible exception of the one patient in whom biopsy was performed 
(Case 4). In this particular instance the pathologist regarded the 
lesion with suspicion, and even though the cervix had been ecauterized, 
the warning should have been heeded and subsequent hysterectomy 
performed. With three other patients (Cases 1, 3, and 6) recorded 
cervical lesions should have been biopsied and treated at the time of 
the primary irradiation. In two additional instances (Cases 2 and 5), 
no note of the condition of the cervix appears, and one of these patients 
received x-ray therapy for fibromyomas without cervical inspection or 
diagnostic curettage. In the seventh patient of the series, the cervix 
was deseribed as intact when first seen (Case 7). 

Errors of omission may be charged to the management of 6 of these 
patients when they were first seen. Interest was primarily centered 
on the fundal lesion. Endometrial curettage was properly employed 
and malignancy of the fundus excluded in all instances except the one 
in which x-ray therapy was used. In only 2 patients, however, was the 
cervix thought of in terms of potential malignancy, and in one of these 
(Case 4) the opportunity for prophylactic treatment was missed. In 
the other (Case 7) biopsy of the cervical canal beyond the intact portio 
followed promptly when evidence of squamous cell carcinoma presented 
in the curettage. 

6. There is no substantial evidence to show that irradiation therapy of 
the uterine fundus either retarded or accelerated the development of 
the cervical malignancy in these patients. 


7. The outstanding lesson that we have learned from this phase of 
the investigation, and the point that we think should be emphasized to 
others is this: Whenever diagnostic curettage is indicated, the procedure 
might well be accompanied with cervical biopsy as a matter of record, 
but especially if any abnormality is apparent. The area of biopsy 
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should inelude not only the portio and everted mucosa, but the lower 
cervical eanal. The procedure ought not only to be applied to the sus- 
pected case of endometrial carcinoma but should be utilized whenever 
irradiation therapy is chosen for the treatment of either fibromyomas, 
fibrosis uteri, or functional bleeding. Eradication of any cervical 
pathology is equally essential. 


II, PATIENTS WITH FUNDAL CARCINOMA AND ONE WITH SARCOMA 
PREVIOUSLY TREATED WITH IRRADIATION FOR A 
SUPPOSEDLY BENIGN CONDITION 


Of 124 patients with fundal carcinoma seen on both the gynecologic 
ward and private services during the period previously mentioned, there 
were 12 who had received irradiation therapy for supposedly benign 
lesions, from two to twenty-three years prior to the frank diagnosis of 
malignaney. An additional patient similarly treated ten years before 
subsequently developed uterine sarcoma. 

Complete studies are not available in four instances, because the 
records of the primary treatment are either faulty or inaccessible; the 
remaining 9 histories are complete in all details. 


A. PATIENTS WITH INCOMPLETE RECORDS 


Case 1—(Ward.) L. W., aged 61 years, nullipara, was admitted 
Dee. 11, 1924. Diagnosis: fundal carcinoma of advanced degree. Meno- 
pause occurred at the age of 51. A history of irregular vaginal bleed- 
ing of three years’ duration four years after the menopause was given. 
At that time (1921) 1,200 mg. hr. of radium was administered at the 
Methodist Hospital, Philadelphia, with no report of curettage or 
histologic study. In 1923 the patient again received an intrauterine 
radium treatment for bleeding at the Lankenau Hospital, Philadelphia, 
at which time eancer of the uterus was said to have been diagnosed. <A 
vear later, following admission to Jefferson Hospital because of con- 
tinued bleeding, curettage was performed. The vagina was atrophic, 
the cervix obliterated and the fundus enlarged. Sections were diagnosed 
as adenocarcinoma of the uterus. On Jan. 28, 1925, abdominal section 
revealed inoperable carcinoma of the uterus with bilateral involvement 
of the ovaries and metastasis to the omentum, sections of which showed 
adenocarcinoma, high grade malignancy. Death occurred within a few 
months (1925). 

Comment.—Review of the sections of the curettage show little more 
than a diffuse picture of carcinoma, difficult to classify; those of the 
ovaries and omentum appear to be an adenocarcinoma with markedly 
anaplastic areas. Dr. Stanley Reimann, of the Lankenau Hospital, has 
also reviewed the curettage secured in 1923 and says that a diagnosis 
of carcinoma was not made at the time of the second radium application. 
In retrospect it would seem that this patient suffered from malignancy, 
most probably of the fundus, when she was first seen in 1921. Curettage 
and adequate treatment might have contributed to a more fortunate 
outcome. 
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Case 2.—(Dr. Anspach.) B. G., aged 53 years, multipara, was ad- 
mitted July 21, 1927. Diagnosis: fundal carcinoma, apparently limited 
to the uterus. Menopause occurred at the age of 42. Recurrent episodes 
of bleeding for three years prior to admission, beginning eight years 
after the establishment of the menopause. In 1924 a curettage and 
an application of radium for thirty-six hours was said to have been 
made to the uterine cavity. No verification of where or by whom this 
was done had been secured, but because of this history, on Aug. 2, 1927, 
complete abdominal hysterectomy and bilateral salpingo-oophorectomy 
was performed. Enlarged lymph nodes were present in the omentum, 
and the uterine cavity contained an ulcerative, fungating mass that 
invaded the uterine wall. The adnexa were grossly normal. Histo- 
logically the tissue showed an adenocarcinoma of high grade malignancy 
(Grade IV). There was no demonstrable involvement of the adnexa. 
The patient survived the operation, but died one year later with spinal 
metastases. 

Comment.—This patient very probably had carcinoma of the fundus 
from the onset of her postmenopausal bleeding three years before. 


CasE 3.—(Dr. Anspach.) M. N., aged 52 years, nullipara, was ad- 
mitted Nov. 23, 1929. Diagnosis: fundal carcinoma, apparently limited 
to the uterus. Menopause occurred at 40 years of age, evidently the 
result of radium treatment for myoma uteri, administered by the late 
Dr. John G. Clark at the Germantown Hospital, Philadelphia, in 1917. 
Six weeks prior to admission irregular vaginal bleeding had occurred, 
the first since the irradiation therapy twelve years before. Pelvie ex- 
amination revealed an intact cervix, a mobile uterus of normal size and 
negative adnexa. Dr. Anspach tells me that he endeavored to secure 
data regarding Dr. Clark’s original curettage, but a record could not be 
found at the Germantown Hospital; neither could Dr. Sidney Dunne 
find any record in the gynecologic laboratory at the University of Penn- 
sylvania. On Nov. 26, 1929, curettage was performed and 2,400 mg. hr. 
of radium applied to the uterine cavity. Histologic report was adeno- 
carcinoma of high grade malignaney (Grade IV). Sections were also 
submitted to Dr. C. C. Norris, who was reluctant to make a frank 
diagnosis of malignancy, but advised treating the lesion as carcinoma. 
On Jan. 21, 1930, complete abdominal hysterectomy and right salpingo- 
oophorectomy were performed. The left adnexa was densely adherent 
and was not removed. Multiple small myomas were present in the 
uterus, the endometrial cavity of which was entirely necrotic. Beneath 
this rather shallow area there was rather extensive infiltration of the 
musculature by masses of epithelium which in some places involved the 
entire thickness of the uterine wall. This tissue was undifferentiated 
and formed small solid masses. The removed right tube was uninvolved, 
the right ovary harboring a simple cyst. Postoperative courses of x-ray 
therapy were employed, but pelvie recurrence and pulmonary metastasis 
resulted in the death of the patient three years later. 

Comment.—It is unfortunate that nothing definite can be stated with 
regard to the initial curettage by Dr. Clark, but from our knowledge 
of his meticulous procedures, it may be assumed that there was no 
question of malignancy twelve years prior to its discovery by Dr. 
Anspach. 


CasE 4.—(Dr. Scheffey.) L. M., aged 65 years, multipara, was ad- 
mitted Jan. 31, 1942. Diagnosis: fundal carcinoma, fairly well ad- 
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vanced. Menopause occurred at the age of 50 years. A history of 
menorrhagia at intervals for two years prior to admission was given. 
Because of this, 2,500 mg. hr. of radium was employed in a private 
hospital in July, 1940. There was no regular follow-up by the physician 
then in charge. Bleeding never ceased entirely and in September, 1941, 
the patient returned to him for advice. He referred her to a radiologist 
who employed weekly x-ray treatments (2,300 r. anteriorly and 400 r. 
posteriorly to the pelvis over a period of four months). No improve- 
ment resulted, and the patient consulted me. The presumptive diagnosis 
was apparent. Inquiry regarding the previous treatment resulted in 
the negative information that the original curettage was ‘‘inconclusive’’ 
and that no sections were available for study. The general condition of 
the patient was poor. On Feb. 2, 1942, curettage revealed an extensive 
pyometra, the sections showing adenocarcinoma, intermediate grade 
malignancy (Grade III) with extensive necrosis and degeneration. 
After subsidence of fever, external irradiation was employed, solely 
through posterior portals (2,200 r.), because of extensive anterior 
abdominal wall changes resulting from the previous saturation technique. 
The immediate response was beneficial. On Apr. 15, 1942, curettage 
was repeated and intrauterine radium applied (4,575 mg. hr.). Symp- 
tomatically, the patient has improved but to date there has been little 
change in the pelvie findings—an enlarged uterus with moderate sensi- 
tivity. Postirradiation surgery seems unwise in this instance. 

Comment.—Radium therapy, without effective curettage or adequate 
pathologie study, and without follow-up observation and subsequent 
treatment of value may well be responsible for the present status of 
the patient. 


B. PATIENTS WITH COMPLETE RECORDS 


Case 5.—(Dr. J. M. Fisher, deceased.) M. H., aged 48 years, nullip- 
ara, was admitted May 31, 1929. Unqualified clinical diagnosis of 
fundal carcinoma. There was a history of menorrhagia for five months, 
after an amenorrhea of three years’ duration (since 1926). There was 
no record of the pelvic findings. Complete abdominal hysterectomy 
with bilateral salpingo-oophorectomy was performed. Grossly there 
was an extensive inflammatory reaction and necrosis throughout the 
uterine tumor, but there was no evidence of adnexal metastases. A 
histologic diagnosis of adenocarcinoma, high grade malignaney (Grade 
IV) was made. Recovery from the operation was followed eventually 
by vaginal and abdominal metastases that were refractory to x-ray 
therapy and the patient died one and one-half years later. 

Previous Treatment.—Through the courtesy of Dr. Sidney Dunne 
previous operative records and histologic reports have been reviewed 
by him. On Nov. 29, 1922, the late Dr. J. G. Clark performed a curet- 
tage, trachelectomy, excision of vaginal cyst, and an application of 150 
mg. hr. of radium to uterine cavity because of discharge and irregular 
uterine bleeding. Histologically, chronic endocervicitis and typical 
hyperplasia of the Swiss cheese pattern was reported. Again, because of 
irregular bleeding, on May 31, 1923, a curettage was repeated and 400 
mg. hr. of radium was administered. This time curettage still presented 
endometrial hyperplasia, but to a lesser degree than in the previous 
study. Menses were regular until 1926, when amenorrhea occurred and 
continued as noted until 1929, when the present illness began. 
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Comment.—In this instance a preceding hyperplasia was present. 
Review of the sections showed a mixed growth to be present: in one 
location there was small acini formation, though not very well differ- 
entiated. Side by side with this area were rather well-defined islands 
and strands of tumor cells of squamous variety. It is possible there- 
fore that the sections represent both fundus and endocervix, or it 
might be regarded as an adenoacanthoma. 


Case 6.—(Ward.) R. R. 57, nullipara, was admitted Dee. 29, 1936. 
Diagnosis: pelvic tumor. History of an irradiation menopause existing 
for ten years, and discomfort in the lower left pelvis for three weeks. 
There was some vaginal discharge but no bleeding. Pelvic examination 
revealed a cystocele, rectocele, and cystic cervix; the fundus was ir- 
regularly enlarged to the size of an eight weeks’ pregnancy, and there 
was also an enlargement in the right adnexal region that suggested a 
parovarian cyst. General condition was inferior. Because of the uterine 
enlargement, which suggested a myoma, and after an adequate period 
of observation, on Jan. 23, 1937, diagnostic curettage was performed 
and radium placed in the uterine cavity, pending a rapid report of the 
curettage. This proved to be malignant and a dosage of 3,000 mg. hr. 
was employed. The cervix was not biopsied, since it presented no 
eversion, and was not friable. Histologically the sections were reported 
as revealing a highly degenerated tissue, devoid of glandular elements, 
in the less degenerated portions of which the connective tissue stroma 
showed diffuse infiltration by epithelial cells, unequal in size and ir- 
regular in shape. Some areas presented small clumps of epithelial cells, 
but a diagnosis of high grade malignancy, solid adenocarcinoma of the 
fundus (Grade IV), seemed warranted. The therapy was ineffectual 
and the patient died in three months’ time. 

Previous Treatment.—Ten years before (1927), curettage followed by 
radium therapy (900 mg. hr.) had been performed at Hahnemann 
Hospital, Philadelphia, because of excessive vaginal bleeding. A, marked 
fibrosis of the lower fundus and upper ecervieal canal was observed 
clinically together with a cervical erosion. No biopsy was done. Curet- 
tage was insufficient for diagnosis, but the patient remained under 
observation for two years (1929), and there was no further bleeding. 
For this information I am indebted to Dr. N. V. Ludwick, radiologist 
at Hahnemann Hospital. On Nov. 9, 1935, appendectomy was per- 
formed by Dr. K. E. Fry, on the general surgical service at Jefferson 
Hospital. Pathologically, acute suppurative appendicitis was reported. 
No pelvic examination was recorded on the oceasion of this admission, 
and there was no note in the operative report of any pelvie pathology 
being observed at the time of the appendectomy. 

Comment.—Principal interest in this case attaches to the peculiar 
character of the curettage. No errors of omission ean be attributed 
to the clinical management. There seems to be no relationship be- 
tween the primary treatment for fibrosis uteri and later developments. 
A pelvic examination at the time of the operation for acute appendi- 
citis might have been revealing. 


Case 7.—(Dr. Scheffey.) B. C., aged 61 years, multipara, was ad- 
mitted Dee. 16, 1938. Presumptive diagnosis: fundal carcinoma. Meno- 
pause occurred at 42 years of age (1919), followed soon afterward by 
vaginal bleeding, becoming excessive at 50 (1927), when myoma uteri 
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were diagnosed but not treated. Bleeding ceased for a year and then 
recurred slightly every five or six months over a period of four years 
until January, 1932, when curettage and radium therapy were em- 
ployed. This caused cessation of bleeding for seven years when re- 
admission was necessitated by the appearance of a pinkish discharge. 
Cervix was intact, and the fundus somewhat enlarged and irregular 
but freely movable. Adnexa were negative. On Dec. 17, 1938, curettage 
was performed and radium placed in the uterine cavity pending a rapid 
report on the curettings. This revealed an adenopapillary growth of 
low grade malignancy (Grade I), and a dosage of 4800 mg. hr. was 
employed. There have been no return of symptoms to date. 

Previous Treatment.—At the time of the primary curettage and 
-adium treatment (2,400 mg. hr.) on Jan. 8, 1932, the curettings were 
reported as revealing small areas of hyperplastic columnar epithelium 
with irregular acini in the superficial layers of the myometrium, the 
cells being hyperchromatic, varying in size and shape, with many of 
the small acini lined by numerous layers of epithelium instead of one. 
The diagnosis was summed up as follows: ‘‘The change in the epi- 
thelium of the endometrium is very suggestive of malignancy, but 
serial sections were cut from the tissue and many sections examined 
from various levels of the tissue, and no frank evidence of definite in- 
filtration by the epithelium could be demonstrated.’’ 

Comment.—A review of the original sections lead us to believe that 
the lesion should have been regarded as a definite low grade malignancy 
(Grade I) from the first. Radical operation should have followed the 
irradiation therapy in due time. Surgery was contraindicated in 1938. 


CasE 8.—( Ward.) B. S., aged 60 years, nullipara, was admitted Apr. 
18, 1939. Presumptive diagnosis: fundal carcinoma. There was a his- 
tory of vaginal bleeding of five months’ duration, the first time after 
an irradiation menopause produced thirteen years before (1926). Cer- 
vix waseintact, fundus normal in size and position, and adnexa negative. 
Curettage was performed on Apr. 22, 1939, and radium was placed in 
the uterine cavity pending a rapid report of the curettage. This was 
diagnosed adenocarcinoma, low grade malignaney (Grade II) (Fig. 3). 
A total dosage of 4,800 mg. hr. of radium was employed. There have 
been no further symptoms. On May 22, 1941, the cervix was dilated 
and the uterine cavity sounded. No bleeding was produced, but no 
curettage was performed. Patient was apparently well three years later. 


Previous Treatment.—On Sept. 27, 1926, because of menorrhagia and 
metrorrhagia, curettage was followed by radium (1200 mg. hr.) which 
was employed to control functional bleeding. Pelvie examination was 
grossly negative. Sections from the curettings were reported as ‘‘poly- 
poid endometritis’’ and no further treatment was advised (Fig. 2). 

Comment.—Review of the original section in this ease leads us to 
believe that the original diagnosis was a mistaken one. It is similar to 
the recent one, and should be regarded as an adenocarcinoma of low 
grade malignancy (Grade II). The astonishing feature of this case is 
the subsidence of clinical symptoms for a period of thirteen years after 
a relatively small irradiation dosage. In view of this fact, and because 
of the patient’s advanced age (60), together with a certain degree of 
asthenia, it was thought advisable to depend upon the larger dosage of 
radium, and post-irradiation surgery was not advocated. 
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Fig. 2.—Case 8 (fundal group). Low grade malignancy (adenoma malignum, Grade 
II), reported thirteen years before as ‘‘polypoid endometritis.”’ (Photomicrograph 
x50.) 





Fig. 3.—Case 8 (fundal group). Low grade malignancy (adenoma malignum, Grade 
TI), when carcinoma was finally diagnosed. (Photomicrograph X50.) 


CasE 9.—(Dr. Scheffey.) M. S., aged 60 years, multipara, was ad- 
mitted Mar. 26, 1940. Presumptive diagnosis: relatively advanced 
fundal carcinoma. Menopause occurred at 35 years of age. There was 
a history of intermittent vaginal bleeding of two years’ duration, but 
of daily occurrence for three months prior to admission. Cervix was 
intact, slightly enlarged symmetrical uterus, and adnexa negative with 
exception of bilateral tenderness on deep palpation. On Apr. 1, 1940, 
curettage was done and radium placed in the uterine cavity pending 
a rapid report of the curettage. This revealed an adenocarcinoma of 
low grade malignancy (Grade II). Radium dosage of 5,400 mg. hr. 
was employed, and six weeks later, on May 16, 1940, complete abdominal 
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hysterectomy and bilateral salpingo-oophorectomy were performed. An 
interstitial myoma was observed in the anterior uterine wall. There was 
no gross evidence of extension or metastasis from the uterus. The 
mucosa was thickened in several areas of the uterine cavity, being 
friable and partially invasive of the myometrium at these places. The 
adnexa appeared atrophic. Sections revealed an adenocareinoma of 
low grade malignancy, as did the previous diagnostic curettage. No 
metastatic lesions were observed in the tubes and ovaries. Convales- 
cence was complicated by three distinct attacks of pulmonary emboli, 
but recovery was complete. There is no evidence of recurrence to date. 

Previous Treatment.—During a period of eighteen months prior to 
admission, patient had been receiving external irradiation for the treat- 
ment of fibromyomas by a radiologist; this in view of the fact that the 
bleeding was definitely postmenopausal ; neither had diagnostic curettage 
ever been performed. 

Comment.—Further comment would be superfluous. 





Fig. 4.—Case_ 10 (fundal group). Mucocellular adenocarcinoma, intermediate grade 
of malignancy (adenocarcinoma, Grade III). (Photomicrograph X50.) 


Case 10.—(Ward.) E. H., aged 55 years, multipara, was admitted 
Jan. 15, 1941. Presumptive diagnosis: fundal carcinoma. There was 
a history of bloody vaginal discharge of six months’ duration, the first 
since the initiation of an irradiation menopause with radium eleven 
years before (1930). Cervix was intact, slightly enlarged symmetrical 
fundus, and adnexa were negative. Curettage on Jan. 16, 1941, re- 
vealed an unusual histologic picture, viz., ‘‘arborescent tumor growths 
consisting of many incomplete acini and papillary formations, composed 
of large cells containing large nuclei surrounded by a great deal of 
cytoplasm, and resembling mucin cells.’’ Diagnosis, mucocellular adeno- 
carcinoma fundus uteri, and intermediate grade malignaney (Grade 
III) (Fig. 4). The eurette distinguished a submucous tumor, and com- 
plete hysterectomy was deemed advisable after necessary attention to 
patient’s general condition, since on a previous admission cerebrospinal 
syphilis had been diagnosed, although serology was now negative. On 
Feb. 12, 1941, complete abdominal hysterectomy and bilateral salpingo- 
oophorectomy was performed. Grossly, fibromyomas were present in the 
uterus in addition to the carcinomatous growth invading the myo- 
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metrium. The adnexa were grossly normal. Histologically the sections 
were similar in appearance to those secured at the time of the diagnostic 
curettage. Recovery from operation was uneventful and patient has 
remained well to date. 

Previous Treatment.—In 1918, when patient was 32 years of age, a 
pelvic tumor was said to have been removed in the Chester, Pa., Hos- 
pital. This was not verified. On July 28, 1930, when patient was 44, 
polypectomy with curettage and an intrauterine application of radium 
(1,200 mg. hr.) were performed because of metromenorrhagia of two 
months’ duration, supposedly due to the polyp and to uterine myomas. 
Surgery was discouraged at that time because the patient had positive 
serology (blood and spinal fluid), and cerebrospinal syphilis was thought 
to be present. Histologically the sections from the curettage revealed 
atrophic endometrial glands and marked fibrosis of the stroma with 
beginning ealcifie formation. The cervical polyp presented an erosion, 
both eylindrie and squamous epithelium, but was benign. 

Comment.—No relationship seems probable between the histologic 
studies made at an interval period of eleven years. Of interest is the 
unusual picture of mucocellular adenocarcinoma. 


Case 11.—(Dr. J. B. Montgomery.) S. W., aged 49 years, multipara, 
was admitted Feb. 15, 1941. Presumptive diagnosis: fundal carcinoma, 
relatively early. There was a history of vaginal bleeding of one month’s 
duration, the first to appear following an irradiation menopause of four 
years’ duration. Cervix was intact, retroflexioversion of uterus with 
small myoma in fundus, and adnexa were negative. Because of the 
recurrent bleeding and suggestive history of malignaney, complete ab- 
dominal hysterectomy and bilateral salpingo-oophorectomy were per- 
formed on Feb. 19, 1941. Grossly there was no extension or metastasis 
from the uterus, the myometrium of which was deeply infiltrated by an 
adenocarcinoma of intermediate grade malignaney (Grade III). Un- 
eventful recovery. Patient has remained well to date. 

Previous Treatment.—Because of menorrhagia of seven weeks’ dura- 
tion thought to be due to fibromyomas in a patient aged 45, curettage 
and cervical biopsy were performed, and intrauterine radium (600 mg. 
hr.) was employed on Nov. 2, 1937. Sections from the biopsy revealed 
a benign erosion of the cervix. Those from the curettage presented a 
rather bizarre picture, nearly the entire stroma being replaced by 
numerous glandular formations with hardly any interglandular stroma 
in some places. The glands, unequal in size and dilatation, and lined 
by several layers of cells with centrally situated nuclei, could scarcely 
be called malignant. The lesion was termed ‘‘ecareinoid hyperplasia’’ 
and Dr. Hoffman, who coined the phrase, warned that the patient be 
kept under close observation and that subsequent curettings be examined 
from time to time. This was done. Consequently recurrence of bleed- 
ing four years later was promptly observed and treated as noted. 

Comment.—The admonition of the pathologist, combined with accu- 
rate clinical observation, resulted in radical treatment. The other point 
of interest is the designation of the original lesion as ‘‘eareinoid hyper- 
plasia,’? which might be regarded by some as the equivalent of the 
term ‘‘papillary adenoma malignum’”’ but which in our opinion is an 
atypical endometrial hyperplasia so marked as to histologically mimic 
the latter. 
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Case 12.—(Dr. Anspach.) R. H., aged 44 years, nullipara, was ad- 
mitted March 10, 1941, because of an attack of lower abdominal pain, 
accompanied with an enlargement of the uterus and left adnexa. Pre- 
sumptive diagnosis: fundal carcinoma with accompanying chronic pel- 
vie inflammatory disease. There was a prolonged history of antecedent 
vaginal bleeding with numerous curettements which will be described 
in detail. On Mareh 13, 1941, complete abdominal hysterectomy, bi- 
lateral salpingectomy, and right oophorectomy were performed (the 
appendix and possibly the left ovary had been removed many years 
before). Stenosis was present at the site of the internal os, and the 
endometrial cavity was the site of an adenocarcinoma of low grade 
malignaney (Grade II) that deeply penetrated the myometrium (Fig. 
6). A left hematosalpinx was present, the ovary being absent; the right 
adnexa were lightly adherent, but otherwise normal. There was no 
histologic evidence of metastases. Postoperative external irradiation 
followed, and the patient is apparently well a year later. 





Fig. 5.—Case 12 (fundal group). So-called ‘‘carcinoid hyperplasia’ discovered in 1933. 
(Photomicrograph X50.) 


Previous Treatment.—The earlier course of this patient and the treat- 
ment accorded is lengthy but unusually interesting. In September, 
1918, at the age of 21, Dr. John G. Clark performed a curettage for 
irregular uterine bleeding. This helped for two months. In Decem- 
ber, 1918, Dr. Clark again performed a curettage together with abdom- 
inal hysterotomy because of a possible uterine myoma; a cystic left 
ovary was either removed or punctured, and an appendectomy was 
done. <A year later (1919), because of recurrent bleeding, curettage 
followed by 350 mg. hr. of radium, was employed. This treatment was 
repeated two years later (1921) when there was further recurrence. 
Dr. Sidney Dunne has been unable to find any record of sections from 
these various curettages, but evidently nothing of a malignant nature 
was suspected or found; very probably, in view of the history, the con- 
dition was one of typical hyperplasia as we know it today. For eleven 
years the patient remained well and had married. In 1932 (aged 35), 
menstruation again became irregular and Dr. Anspach performed a 
curettage on Nov. 11, 1932, the curettings showing a marked premen- 
strual function. A year later, for continued irregularity curettage was 
again resorted to, with a radium application (300 mg. hr.) on Nov. 14, 
1933. There was a relatively slight enlargement of the uterus. Drs. 
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B. L. Crawford and Jacob Hoffman both felt that the lesion was most 
probably an adenocarcinoma of low grade malignaney (Grade II), al- 
though the diagnosis of ‘‘carcinoid hyperplasia’’ was tenable (Fig. 5). 
Sections were submitted to Dr. Charles Norris and to Dr. Joseph Me- 
Farland. The opinion of the former was that the lesion was benign but 
that in view of many extremely atypical features and because of the 
repeated bleeding, operation was advisable. Dr. MecFarland’s advice 
was essentially the same. Nevertheless, the husband, a physician, re- 
fused surgical treatment, and the patient was left alone. The symp- 
toms then remained in abeyance for several years, but recurred in 1935, 
and on Dee. 12, 1935, Dr. Anspach again did a curettage and applied 
radium (300 mg. hr.). This curettage was similar in most respects to 
that reported in 1933, although it was conceded that the glands ap- 
proached a more normal appearance. In view of the gratifying response 
to the previous irradiation, surgery was again refrained from. Curi- 
ously enough, the uterus became smaller, and the patient remained 





Fig. 6.—Case 12 (fundal group). Low grade malignancy (adenoma malignum, Grade 
II), revealed at operation in 1941. (Photomicrograph X50.) 


symptom free for six years, when at the age of 44, without external 
bleeding, pelvic pain and the discovery of a pelvic mass made operation 
imperative, and this decision was now coneurred in by the husband, 
with findings as noted. 


Comment.—Much could be said about this ease. Granting an earlier 
condition of endometrial hyperplasia, it would seem that much trouble 
could have been avoided if the advice relative to operation in 1933 had 
been accepted, for the lesion was then regarded as very likely malignant 
on exceptionally strong grounds. It is astonishing to realize that rela- 
tively small radium dosage evidently retarded the growth of this pos- 
sibly low grade carcinoma over a period of eight years. Another fea- 
ture to be emphasized is that the stenosis of the cervical canal, evidently 
acquired during this period, seemingly prevented external bleeding for 
some time, so that an hematosalpinx resulted from the unreleased blood 
associated with the developing carcinoma, which finally caused suffi- 
ciently painful symptoms to warrant investigation and discovery of a 
pelvie mass. 


Case 13.—(Dr. Scheffey and Dr. Nugent.) A. B., aged 71 years, 
multipara, was seen in consultation on May 1, 1941, because of vaginal 
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bleeding and colicky pelvic pain of six weeks’ duration. Menopause 
occurred at the age of 42, with a subsequent history of bloody vaginal 
discharge beginning at 61, and appearing sporadically over an interval 
of six months (1931) when therapy effected a cessation of the symp- 
toms. The present complaint was promptly managed by Dr. F. L. 
Nugent, who performed a curettage and applied radium (2,000 mg. 
hr.) at the Reading Hospital in April, 1941. (This had been preceded 
two years before by estrogenic therapy for six weeks.) The sections 
were reported as uterine sarcoma of high grade malignaney by the 
pathologist, Dr. E. D. Funk, and the patient was referred for an opin- 
ion as to future therapy in view of the author’s previous knowledge of 
the patient (Fig. 7). Examination revealed an indurated, irregular 
but intaet cervix, and a probe produced bleeding from the cervicouterine 





Fig. 7.—Case 13 (fundal group). A, Myosarcoma of uterus. B, Area in same section, 
suggestive of adenocarcinoma or hyperplasia. (Photomicrographs 100.) 


eanal. The fundus was enlarged and somewhat fixed, with a sensitive 
nodulation in the cul-de-sac. Adnexa were not distinguishable. We 
were in complete agreement with the diagnosis made from the section 
submitted, and further irradiation therapy was advised. The patient 
died within three months, and autopsy revealed diffuse sarcomatosis of 
the abdomen, verifying the previous diagnosis of myosarcoma of the 
uterus. 

Previous Treatment.—Diagnostie curettage followed by radium (1,200 
mg. hr.), with removal of a cervical polyp, and cervical biopsy had been 
performed by the author on May 12, 1931, because of intermittent 
bloody vaginal discharge occurring twenty years after the establish- 
ment of the menopause. At that time, in addition to a cystocele and 
rectocele of moderate degree, the cervix showed old lacerations with 
slight eversion and polyp formation. The fundus was of normal size 














SCHEFFEY: MALIGNANCY AFTER IRRADIATION 943 


and position and the adnexa were negative. The curettage showed 
hyperplasia of the senile endometrium and fibrosis of the stroma. The 
cervical tissue and polyp revealed nothing to suggest malignant change. 

Comment.—Review of the earlier sections in comparison with the 
recent ones designated myosarcoma gave no indication of any rela- 
tionship. 


SUMMARY AND CONCLUSIONS RELATIVE TO THE FUNDAL GROUP 


1. Nine of the patients were multiparas, 4 were nulliparas; the ages 
‘ranged from 43 to 71. Four patients were treated for fibromyomas 
(Cases 3, 9, 10, 11), 3 with radium and 1 with x-ray. Five were treated 
with radium, supposedly for postmenopausal functional bleeding (Cases 
1, 2, 4, 7, 13), but in the first three of these the earlier records are incom- 
plete. Two were treated for fibrosis uteri or functional bleeding (Cases 
6, 8), and 2 for typical hyperplasia (Cases 5 and 12). Trachelectomy, 
hysterotomy, and cervical biopsy were accompanying procedures in 
3 patients, respectively (Cases 5, 8, 10), and polypectomy with biopsy 
was performed in 2 patients (Cases 10, 13). Curettage accompanied 
the radium applications in all except the patient treated with x-ray, but 
no record of the examination of the curettings could be found in 4 of 
them (Cases 1, 2, 3 and 4). 

2. An irradiation menopause was produced in 5 patients, ranging in 
age from 40 to 47 at the time of the initial treatment. None occurred 
in 2 patients aged 22 and 36, respectively. In 6 patients, from 50 to 
61 years of age, the bleeding was postmenopausal, occurring from four 
to twenty years after its establishment. In no instance did the natural 
menopause occur after 50 years. 

3. The time intervening between the benign treatment and the diag- 
nosis of malignancy was 2, 2, 3, 3, 4, 6, 7, 10, 10, 11, 12, 13, and 23 years, 
respectively. 

4. Myosareoma occurred in one patient in the fundal malignancy 
group. Adenocarcinoma was eventually diagnosed in 12 patients, being 
early or only moderately advanced clinically in all but 3 of them. This 
proportion does not vary appreciably from the clinical extent of the 
lesions noted in our total series of fundal malignancies. In this par- 
ticular group of patients, there were 4 with low grade, 3 with inter- 
mediate, and 5 with high grade malignaney. One intermediate grade 
lesion was unusual, a mucocellular adenocarcinoma. 

There is no demonstrable relationship between the time interval fol- 
lowing the initial irradiation therapy and the grade of malignancy that 
finally occurred; neither is there any between the age when the malig- 
nancy developed and its gradation. 

As regards the final outcome, however, it is interesting to note that 
no patient with high grade malignancy survived treatment for more 
than three months to a year, and the same applies to the patient with 
myosarcoma. The 3 patients with an intermediate grade of malignancy 
have remained well from four months to a year and one-half; the 4 pa- 











944 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


tients with low grade malignancy, from one to four years. These find- 
ings are in aceord with our experience in the complete fundal ear- 


cinoma series. 

5. Careinoma was perhaps present in 6 patients at the time of the 
initial irradiation therapy. This assumption is very probably true in 
Cases 1, 2, and 4, where radium was applied with questionable curet- 
tage, since no record of the latter could be found and adenocarcinoma 
was definitely proved to be present within three years thereafter. Car- 
cinoma was evidently present in Case 9 when x-ray therapy was ad- 
ministered for fibromyomas without diagnostic curettage and a low 
grade lesion was found within two years. In Cases 7 and 8, review of 
the original sections indicated lesions of low grade malignancy, the 
actual diagnosis being made six and thirteen years later, respectively, 
when irregular bleeding recurred. In these instances errors in judg- 
ment were evident. 

In four patients in whom malignancy was discovered from 10 to 12 
years later (Cases 3, 6, 10, 13), no errors of omission seem to have 
played a part, and the neoplastic process might be regarded as a late 
independent one. 


Special interest attaches to the remaining 3 patients: In Case 5 
radium therapy was twice used at the age of 36 to control proved hyper- 
plasia, and seven years later a high grade adenocarcinoma was discov- 
ered, treated by hysterectomy, with death occurring a year and a half 
later with metastases. 

In Case 11, ‘‘carcinoid hyperplasia’’ was diagnosed at 45 when radium 
was applied for a fibromyoma. Return of symptoms in four years was 
promptly treated with radical surgery and an intermediate grade of 
lesion was found. Patient living and well for more than a year. 

In Case 12, implied hyperplasia was repeatedly treated with radium 
beginning at the age of 21. At 35 ‘“‘eareinoid hyperplasia’’ or what 
some might call a low grade malignancy, was discovered and again ir- 
radiated; finally at 44 indisputable carcinoma was found at radical 
operation after the return of symptoms. This patient has remained 
well for over a year. 


No criticism can be leveled at the management of Cases 5 and 11. 
Surgery would long before have been resorted to in Case 12 but for the 
repeated objections of the husband to radical operation. 

6. In only two instances, Cases 7 and 8, have we factual evidence to 
indicate that radium may have retarded a malignant growth, for re- 
view of the curettings secured 6 and 13 years before when the radium 
was used to control supposedly benign bleeding, showed definitely 
malignant lesions. With recurrence of symptoms and repetition of 
curettage and radium therapy, adenocarcinoma of low grade malignancy 
was found present with an advance in abnormal morphologie¢ strue- 
ture. Even so it is admittedly an assumption to regard these malignant 
growths as quiescent over these years, for the appearance of a newer 
neoplastic process cannot be readily disproved. Attempting to draw 
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any conclusions relative to the primary effect of the earlier irradiation 
in retarding the development of malignancy in the other patients (ex- 
eluding those in whom the condition was probably present at the outset, 
Cases 1, 2, 4, and 9), is equally fallacious, as is speculation relative to 
the initiation or acceleration of malignaney by irradiation in this series 
of patients. A statement of fact that can be made is this: The response 
to irradiation with radium has been more effective in the low grade and 
intermediate grade lesions than in those of the high grade variety, as 
evidenced by the surviving patients exhibiting the low and intermediate 
grades of malignancy. 

7. The analysis of the fundal group emphasizes certain truths that 
are almost self-evident. Irradiation therapy should always be preceded 
by or accompanied with diagnostic curettage, and all curetted mate- 
rial, no matter how inconspicuous, should be thoroughly examined and 
earefully interpreted. Fibromyomas should never be regarded as the 
sole cause of postmenopausal bleeding until an accompanying adeno- 
carcinoma of the endometrium has been ruled out. So-called functional 
or climacteric bleeding should be viewed with similar suspicion. Among 
12 patients with adenocarcinoma pre-existing typical hyperplasia was 
reported twice, with definite proof in one instance; polyps were found 
twice, both being benign. Of special interest was the lesion that we 
have termed ‘‘careinoid hyperplasia’’ present in one and possibly two 
patients in the series. The single patient with myosarcoma (Case 13) 
exhibited a prior senile type of hyperplasia and a benign cervical polyp. 


DISCUSSION 


This presentation has been centered upon a survey of the relation- 
ship between irradiation for supposedly benign conditions and the sub- 
sequent development of uterine malignancy. The role of cervical lesions, 
which some term ‘‘precancerous,’’ has been appropriately mentioned 
with respect to the group of patients in whom earcinoma of the cervix 
developed, and certain conclusions have been stated. The controver- 
sial question pertaining to the association between endometrial hyper- 
plasia and adenocarcinoma of the fundus has not been entered into in 
detail; its occurrence in a few of the earlier curettements has merely 
been stated as a fact. 

In this respect, and apart from the irradiation phase of the prob- 
lem, it is of interest to note that in the complete series of patients with 
fundal carcinoma, three records of previous curettements without ir- 
radiation therapy are available, and they may be recalled to advantage. 
In two of these women, treated for abnormal bleeding, an interval endo- 
metrium was present two and six years before, the former developing a 
high grade, and the latter a low grade malignaney at 50 and 45 years of 
age, respectively. The third patient, developing a low grade lesion at 
68, had been curetted twelve years previously by Dr. G. M. Laws, who 
informed us that ‘‘glandular hyperplasia’’ had been found, but that 
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no sections were available for review. This case, added to those of two 
patients treated with radium, in one of whom preceding hyperplasia 
was a proved finding, and implied on good authority in another, makes 
a total of three instances of pre-existing t¥pieal hyperplasia in our com- 
plete series of 124 patients with fundal carcinoma. No statement can 
be made with respect to coexisting hyperplasia and adenocarcinoma, 
because sections of all the fundal malignancies observed have not been 
reviewed. The cystic hyperplasia found previously in the one instance 
of myosareoma that occurred was typical of the senile endometrial pat- 
tern recently reported by Novak and Richardson, Jr. 

Of serious concern to us has been the lesion that has been referred 
to as ‘‘eareinoid hyperplasia,’ a term that we have employed to de- 
seribe atypical endometrial hyperplasia which is so marked as to resem- 
ble histologically the low grade lesion generally referred to as papillary 
adenoma malignum (Grade I), although there is no definite distinguish- 
ing feature that would label it as carcinoma. It might be regarded by 
some as an extreme grade of hyperplasia; by others as a very low type 
of malignancy. The stroma cells show mitotic activity. The glandular 
structures are greatly increased in number and, as in true hyperplasia, 
show a marked disparity in size. At times they may present bizarre 
convolutions. They are lined by several rows of cells which show mitotic 
activity. Proliferation of the cells may be so marked as to result in 
polypoid formations which extend into the lumina of the glands. <A 
distinguishing feature is the sparsity of the stromal elements, as a 
result of which the glands lie very close to each other and almost fuse. 
Two such instanees have been deseribed (Cases 11 and 12) in whieh 
adenocarcinoma definitely developed later on. This experience has 
taught us to regard such lesions as essentially malignant and to man- 
age them accordingly. 

A decade ago Howard Taylor, Jr., stated in the summary of an ex- 
ceptional survey of the subject that ‘‘whether from a practical stand- 
point, hyperplasia is to be regarded as precancerous and treated as 
such, must remain an open question.’’ That the question still is an 
open one, is evident from the divergent views to which expressions have 
been, and continue to be given. 

Eardley Holland, in discussing the paper of Norris and Behney on 
‘*Radium Irradiation for Benign Hemorrhage’’ in 1936 stressed the ‘ 
importance of learning whether or not radium in the uterus has any 
effect in increasing the incidence of fundal carcinoma. He felt that 
there was no such connection but believed that the possibility ought to 
be ‘‘definitely settled one way or the other.’’ Similar and some oppos- 
ing views have been expressed by others. With respect to the group 
developing cervical carcinoma, there was no evidence that irradiation 
per se had either retarded or accelerated its development. As regards 
the fundal carcinoma group, the only statement of fact that can be 
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made from this study is that malignant lesions of low or intermediate 
erade responded more favorably to irradiation than did those of high 
gerade character. With respect to this observation, Healy, Burnam and 
others have repeatedly stressed the value of irradiation therapy either 
alone or preliminary to surgery in the treatment of fundal carcinoma. 
There was also reason to assume that in two eases at least, unrecognized 
lesions of low grade malignancy may have been held in abeyance for a 
considerable time. With regard to the lesions that were primarily 
benign, such a supposition is purely speculative. Norris has ealled 
attention to his experience in sectioning postradiated uteri, declaring 
that in most instances he was ‘‘unable to see anything under the micro- 
scope that indicated previous irradiation, other than senile changes 
which were general throughout the endometrium. ’’ 

From the analyses of these two series of patients, it is our conclusion 
that errors of omission, either in technique or in judgment as com- 
mented upon, and not the irradiation therapy itself, were the respon- 
sible factors in the subsequent occurrence of malignancy in the partie- 
ular instanees mentioned; in the absence of such errors, the retarding 
influence of the irradiation is more or less speculative. 

The lessons learned and the steps suggested to diminish the possi- 
bilities of similar developments have been outlined in the respective 
summaries and need not be repeated. 


In the compilation and preparation of this work, I am not only indebted to my 
former chief, Dr. B. M. Anspach and to my immediate associates for their coopera- 
tion in supplying information, but to colleagues in other institutions who have simi- 
larly aided me, and these acknowledgments are mentioned throughout the text. Much 
of the pathologic material in years gone by was reported by the late Dr. Baxter L. 
Crawford, former pathologist to the Jefferson Hospital. More recently these studies 
have been made under the direction of Dr. C. J. Bucher, present pathologist to 
the Hospital with the active cooperation of Dr. Jacob Hoffman, departmental 
pathologist, who has helped considerably with the histologie interpretations. 
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DISCUSSION 


DR. CURTIS F. BURNAM, BALTIMORE, Mp.—The necessity of a thorough 
preliminary examination cannot be emphasized enough, when using intrauterine 
radium. This applies to many other kinds of treatment, especially where bleeding 
or tumor is concerned. Certainly, a routine examination under anesthesia and a 
curettage should precede every hysterectomy, and especially supravaginal hysterec- 
tomies. Dr. Howard W. Jones, of our Clinic, has recently reviewed a series of 
754 consecutive primary cancers of the cervix. Fifty-one of these, almost 7 per 
cent, were of the cervical stump. Sixteen, of the 51, developed within less than two 
years of the operation, slightly more than 2 per cent. 

Our observations indicate that anaplastic carcinomas of the uterine body are 
much more radiosensitive than histologic low grade cancers. The outlook for 
clinical cures and survivals is, however, inversely proportional to the grade of 
malignancy, provided the disease is still limited to the uterus. Where the disease 
is beyond the uterus, a clinical cure is more likely with an anaplastic growth. 
Average survival is likely, however, to be longer in the low grade cancers. 

The microscopic descriptions given by Dr. Scheffey are very interesting, but need 
little comment. The term ‘‘carcinoid’’ or ‘‘canceroid’’ in this connection is new 
to me, but the microscopic picture is an old and familiar one. Such conditions 
may persist unchanged for years. Often, if thoroughly curetted before a hysterec- 
tomy, no evidence of trouble is demonstrable in the removed organ. 

We have done very little radiation for postmenopausal bleeding of benign 
origin, but have no evidence that it is harmful, or that it may not control bleeding. 
One must remember that even curettage may not disclose an existent cancer. Two 
cases illustrate this: (1) the first was a physician’s wife who had had a curettage 
on two occasions with very small amounts of normal tissue obtained, after a further 
six months of bleeding she consulted another physician, who found a now enlarged 
uterus and abundant cancerous material. (2) The second case was that of a 
maiden lady with senile vaginitis, low ionizable blood calcium, and a small uterus. 
On account of bleeding she was curetted but no tissue could be obtained. For 
two months she was put on estrogen therapy and an appropriate regime to correct 
the calcium deficiency. The vaginitis cleared markedly, calcium levels reached 
normal, but bleeding continued. The uterus was still small, but abundant can- 
cerous material was now obtained on a second curettage. 

The question may be asked as to whether intrauterine radiation increases the 
probability of corpus, other gynecologic cancers, or cancer generally? One would 
think so, especially of cancer of the body of the uterus, rectum, and bladder. 
Having observed several endometrial cancers in our series about ten years ago, 
we have turned to x-ray for the treatment of benign bleeding. It has proved 
equally effective, more accurately controlled, and much more plastic in adjustment 
to each individual case. 

Naturally, a starting point would be a knowledge of the frequency of cancer 
of the corpus. Very interesting vital statistics are available as to the occurrence 
of uterine cancers, but there is no accurate division between those originating in 
the cervix and body by any of the authorities I have consulted. 

I have just analyzed 625 cases, treated with intrauterine radium, between Jan- 
uary, 1912, and January, 1920. In this group, we have full records for more than 
ten years, and in nearly all for much longer periods. You will observe that in 
625 cases there developed 25 malignancies, or a little less than 4 per cent. Their 
distribution was as shown in Table I. 

Having no other source of information, I have attempted to estimate the relative 
percentages of cervix and body cancers as they have occurred in our clinic: In 
5,173 cases, taking all ages, the cervix cases constituted a little more than 87 per 
cent, the corpus cases over 12 per cent, and sarcomas less than 0.9 per cent. Taking 
only patients aged from 55 up the ratio between body and cervix cancers is ap- 
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TABLE I 
NUMBER OF |. TIME OF DEVELOP- 
CASES sala MENT 

Cancers of the body of the uterus| 5 0.8 1— 6 yr. 2-12 yr. 
1-14 yr. 1-17 yr. 

Sarcoma of the body of the uterus i: 0.16 12 yr. 
Cancer of the cervix 3 0.5 2-4 yr. 1- 8 yr. 
Cancer of the vulva 3 0.5 1-10 yr. 1-16 yr. 
1-21 yr. 

Cancer of the ovary ] 0.16 7 yrs. 
Cancer of the breast 7 1.12 1S yr. 2-8 yr. 
1-18 yr. 
1-14 yr. 
1-20 yr. 

Other cancers t 0.64 

1 Small bowel 4 yr. 

1 Large bowel 9 yr. 

1 Tongue 7 yr. 

1 Liver 23 yr. 














proximately as 1 to 2. From the sources we draw our material, practically all 
cervix cases are referred to us, but a good many corpus cancers are not. I would 
venture to guess that from the age of 55 and over, corpus cancers are at least 
as common as cervical cancers. 

It is of interest that only 1 out of 6 of my cases of corpus malignancy developed 
in less than 12 years of the original radiation treatment, whereas Dr. Scheffey 
had 10 out of 13. 

I believe the ordinary use of intrauterine radium for benign conditions does 
not cause an increase in body, cervical, or other cancers. The total cancer mortality 
closely approximated, taking age into consideration, is that found in the papers 
on vital statistics. 


DR. WILLIAM P. HEALY, NEw York, N. Y.—Dr. Scheffey’s paper presents 
an interesting topic for our consideration and at the same time he asks an important 
question. Is there an etiologic relationship between the application of radium in 
the treatment of benign uterine lesions and the occasional subsequent development 
of a malignant lesion such as cancer in the same organ? 

I agree fully with his conclusion that in his reported cases there is no evidence 
to support such an opinion. This question has been raised from time to time 
heretofore by others, not only with regard to the therapeutic use of radium but 
also regarding x-ray therapy. 

The unusually large opportunity which I have had in the past twenty-one years 
to observe the effects of radiation therapy as utilized in the treatment of human 
tumors, has presented me with many instances of the occurrence of multiple primary 
tumors in the same individual and frequently in the same organ. Often these 
tumors have been coincidental, at other times one type of growth has preceded 
the other by an interval of time varying from months to many years. 

Probably the most common combination of tumor types have been uterine fibroids 
and benign breast lesions. Following these, I would place uterine fibroids and 
carcinoma of the corpus, and next in order uterine fibroids and carcinoma of the 
breast. Carcinoma of the cervix in spite of its great frequency is seldom asso- 
ciated with other histologic types of tumor, which is interesting since uterine fibroids 
are so common that one would expect a frequent association of the two tumor types. 

It is evident that uterine fibroids represent the common denominator and the 
other types of tumor are the variables. I have a feeling that in human beings, 
as in animals, we have tumor-bearing individuals or strains, families if you will. 
How common it is for a gynecologist to operate upon each of several sisters in 
a family for fibromyomas, 
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“The radiation dosage used in the benign lesions of the corpus in general was 
much less than would now be regarded as adequate for the conditions treated. This 
is, however, understandable as some of these cases were treated at a time when 
our knowledge of radiation effects was not well defined. 

Regarding his cases of corpus carcinoma, I would like to comment upon Case 
12 with a pathologic report on the curettings of ‘‘carcinoid hyperplasia.’’ Such 
a report is unsatisfactory to a surgeon and suggests an uncertain frame of mind 
on the part of the pathologist. That uncertainty should have been enough to 
require the gynecologist to increase the radium dosage or remove the uterus. The 
pathologist cannot in every case give us an exact histologic diagnosis, but he 
ean report doubt or suspicion on borderline cytologic changes or pictures. The 
responsibility for the proper treatment of the case rests with the gynecologist. 

Incidentally, may I say that nowadays it is well recognized that intrauterine 
dosages of radium below 1,000 mg. hr. or moderate dosages of x-ray may retard 
growth activity in so-called low grade endometrial cancers such as adenoma malig- 
num grades 1 or 2 for several years, during all of which time the patient may be 
symptom free. This explains why Dr. Scheffey found that some of his patients, 
even some years after their radiation treatment, were still fair risks for operation. 

The patients with the higher histologic types of cancer, of course, were un- 
fortunate and failed to survive later treatment by radiation or surgery as the 
original radiation dosage was far too inadequate for that histologic grade of 
cancer. 

Finally, I think as specialists in diseases of women we should be meticulous 
to a fault in the treatment of benign cervical lesions and benign uterine bleeding 
with or without fibromyomata in women of any age. If radiation methods have 
been used to treat the benign lesion, I would advise against discharging such a 
patient from observation two or three years later because she is symptom free 
and the pelvic organs appear to be normal. I think it would be much better to 
encourage such patients to report once a year for a check-up. 


DR. CHARLES A. BEHNEY, PHILADELPHIA, PA.—In administering radiologic 
treatment for benign hemorrhage the gynecologist assumes the responsibility of 
ruling out carcinoma. The impoftance of routine histologic examination of ample 
specimens from diseased cervices is convincingly demonstrated in Dr. Scheffey’s 
presentation. Even when biopsy is practiced, the sample is often inadequate and 
diagnostic curettage should be more than a few scrapings from the lower uterine 
segment. The chance of a small growth evading the curette or the biopsy scalpel 
can never be entirely eliminated, but if this possibility is always remembered, the 
potential error can be reduced. A satisfactory biopsy from the cervix should con- 
sist of a wedge which includes a portion of the cervical canal, the diseased area 
and some adjacent healthy tissue. In order to determine the exact origin of a 
malignant tumor of the uterus, we have found it useful to secure three separate 
specimens for microscopic study. The first consists of curettings from the cervical 
canal to the internal os; the second from the uterine cavity above the internal os; 
and the third, a generous specimen from the cervix. In this way there is less 
danger of mistaking an adenocarcinoma originating in the cervical canal for 
fundal malignancy. One should endeavor to explore every part of the uterine 
cavity with the curette, paying particular attention to the top of the endometrial 
cavity and the cornua. Dr. George Gray Ward has devised special curettes better 
to reach the more inaccessible parts of the uterine cavity. 

Dr. Scheffey’s case of low grade carcinoma, proved to be of at least thirteen 
years’ duration, again demonstrates that the life cycle of carcinoma may be much 
longer than was generally supposed. 

In 1936, Dr. Charles Norris and I reported the results of radium irradiation 
for benign uterine bleeding to this Society. Our series, from the gynecologic 
service of the University Hospital, comprised 687 cases of myomas of the uterus, 
and 750 cases of myopathic hemorrhage, a total of 1,437 patients. Of these, 1,006 
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were followed up for two or more years, and 300 (184 myoma uteri and 521 fune- 
tional hemorrhage cases) for from ten to twenty years after treatment. In this 
series, uterine carcinoma was discovered subsequently eight times, an incidence 
of about 0.8 per cent. Carcinoma was also found once in each of the following 
situations, the ovary, the bladder and the rectum. 

Radiologie treatment of uterine bleeding, presumed to be of benign origin, should 
be practiced only after careful investigation of the cervix and fundus, and patients 
so treated should be followed up at regular intervals for the rest of their lives. 
When symptoms recur, hysterectomy rather than re-irradiation is the procedure 


of choice. 


DR. ISIDOR C. RUBIN, New York, N. Y.—Two points may be made with 
regard to prophylaxis against neglected or undiscovered carcinoma of the uterus. 
First, diagnostic curettage in the presence of a carcinoma of the uterus may cause 
it to spread into deeper parts. Second, diagnostic curettage often fails to reveal 
intrauterine lesions, including submucous fibroids, polyps, and carcinomas. For these 
reasons I have felt it necessary to resort to x-ray visualization of the endometrial 
cavity, using a viscous, soluble, crystalloid iodine solution in cases of postmenopausal 
bleeding when one suspects a polypoid condition or carcinoma. This substance needs 
to be introduced only in the small amounts of 1.5 to 2.0 e.c. In our service we 
have turned to this substance because of the bad reactions obtained from lipiodol. 
In several instances we have in this way revealed the presence of submucous polyps 
or cornual carcinoma which was missed on a previous curettage. 


DR. JOHN A. McGLINN, PHILADELPHIA, PA.—We have heard about the many 
cases which have been treated with radium without thorough investigation. This 
Society should also take cognizance of the present practice of treating benign bleed- 
ing with hormones. A woman who is bleeding from the uterus deserves the most 
careful investigation and no one is justified in using radium, still less a substance 
given by hypodermic injection, without previous careful examination. We will often 
miss carcinoma which might have been recognized early simply on account of the 
modern treatment of hemorrhage by hormones. 


DR. SCHEFFEY (closing).—Dr. Healy and Dr. Burnham have a right to object 
to the term ‘‘carcinoid hyperplasia.’’ It is not my intention to attempt to introduce 
a new term into the literature, but merely to describe a controversial lesion. The 
designation ‘‘carcinoid hyperplasia’’ was suggested by our departmental pathologist, 
Dr. Hoffman, and is used to describe those curettings about which there is so much 
doubt regarding proper classification. Some may consider such a lesion as definitely 


malignant, calling it ‘‘papillary adenoma malignum’’; others may regard it as 
extreme hyperplasia, as was the case in this particular instance. What we have 
learned practically from this experience is that when we do encounter a lesion such as 
this we shall not hesitate to regard it primarily as malignant and treat it accordingly. 

The systematic follow-up of all patients who have had irradiation for benign 
conditions has been properly emphasized by all of the discussors, and I know that 
our experience has made us more conscious than ever of the importance of continued 
attention to patients following such therapy. 

Dr. Behney has approached the problem somewhat differently, showing the sub- 
sequent occurrence of one cervical and of seven fundal carcinomas in 1,006 patients 
treated with irradiation for benign conditions. I agree with him entirely in the 
careful technique that he has outlined for securing adequate tissue from all sources 
of the uterus by thorough curettage and biopsy. 

Dr. MeGlinn brought up the question of indiscriminate hormonal therapy and I 
agree with him heartily in his denunciation of it. In our experience we have seen 
too frequently the loss of valuable time because injections of hormones have been 
used thoughtlessly to control abnormal menopausal and postmenopausal bleeding 
without adequate examinations, 








THE FUNCTIONAL ANATOMY OF LABOR, WITH SPECIAL 
REFERENCE TO THE HUMAN BEING* 


A. C. Ivy, Po.D., M.D., Cuicaco, ILL. 
(From the Department of Physiology and Pharmacology, Northwestern University 
Medical School) 
HE primate uterus is a highly differentiated structure and, from 
the viewpoint of functional anatomy, presents six more or less dis- 
tinet problems: (1) the cause of the onset of labor;'* (2) the mechanism 
of polarity;*® (3) the mechanism of the coordination of the fused longi- 
tudinal halves; (4) the mechanism of ‘‘retraction’’;? (5) the mechanism 
of the dilation of the cervix ;**!2 and (6) the mechanism of the sepdra- 
tion of the placenta.** 14 
The objectives of this paper are: (1) to correlate the course of the 
wave of contraction with the morphologic pattern of the uterine muscu- 
lature in the human being; (2) to summarize the evidence regarding the 
growth of the isthmus uteri and its unfolding and inclusion as a part 
of the general uterine cavity during pregnancy in the human being and 
monkey; and (3) to report certain observations resulting from measure- 
ments made on all the frozen sections of the human uterus reported in 


the literature. 


I. THE WAVE OF CONTRACTION AND THE ARCHITECTURE OF THE UTERINE 
MUSCULATURE 


The Wave of Contraction.—In 1930, Ivy, Hartman and Koff*® directly 
observed the contracting primate uterus of the rhesus monkey in labor. 
The typical wave of contraction consists of two waves which start bi- 
laterally and synchronously from an area located in the region of the 
insertion of the Fallopian tubes. The areas (the ‘‘pace-makers’’) are 
located about 1.5 em. ventral and cranial to the insertion of the tubes. 
The areas appear to be constantly quiescent in that they do not blanch 
during uterine contraction. The wave on each side spreads as a widen- 
ing wave, elliptical in form. As the wave from each longitudinal half 
of the uterus approaches the midline the corpus is observed to shorten 
longitudinally and a cireular contraction appears at the level of the 
insertion of the round ligaments. This circular wave of contraction 
moves caudalward over the lower segment and finally involves the cervi- 
eal sphincter. The spread of the wave of contraction is diagramed in 
Fig. 1. 

It was quite evident that the musculature in the region of the pla- 
cental site is less involved in the contraction than the remainder of the 
uterus. Occasionally a wave of contraction was observed to be initiated 
only on one side, producing a bulging of the opposite side or an obliquity 

*Read, by invitation, at the Sixty-Seventh Annual Meeting of the American Gyne- 
cological Society, Skytop Lodge, Pa., June 15 to 17, 1942. 
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of the uterus. Such an atypical wave of contraction sometimes passed 
to the opposite side and again died out at the midline. 

Hofbauer’ has described a somewhat similar wave of contraction in 
the human uterus, which he observed during a cesarean section under 
spinal anesthesia and after the intramuscular injection of pituitrin. His 
description differs from ours chiefly in regard to the site of origin of the 
wave of contraction which he placed in the midline rather than in the 
region of the insertion of the tubes. 





Fig. 1.—A diagram illustrating the passage of the wave of contraction over the 
primate uterus of the rhesus monkey. “i” represents the waves that spread from the 
area (P.C., pacemaker) slightly above and ventral to the insertion of the tubes; “2,” 
the longitudinal shortening that occurs as the orbicular, “1,” waves reach the mid- 
line; “3,” the circular peristaltoid wave that is seen to start near the insertion of the 
round ligaments and travels downward to involve the cervical sphincter located in the 
region of the obstetrical internal os (J.0O.). 


The Architecture of the Human Uterine Musculature.—When we orig- 
inally described the wave of contraction, a complete study regarding the 
architecture of the primate uterine musculature was not available. 
Therefore, Ivy, Hartman, and Koff!® could not satisfactorily correlate 
the structure of the myometrium with the mode of travel of the wave 
of contraction. It was pointed out, however, that the mode of origin 
and travel of the contraction wave correlated with the mode of travel 
that one might anticipate from a consideration of comparative anatomy 
and physiology.®-* 1° 

In the meantime, Goerttler’’ has published a complete study of the 
architecture of the human myometrium. The results of his study, though 
they require confirmation, correlate well with our description of the 
mode of travel of the wave of contraction. 
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Goerttler made thick sections of fresh fetal, mature, pregnant, and 
nonpregnant human uteri. The sections were dehydrated by a special 
process and carefully stretched to separate slightly the fibers. The sec- 
tions were then dusted with graphite or gold bronze dust. The excess 
was removed and the sections were examined in intense light. This per- 
mitted a detailed study of the course of the muscle fasciculi. 

His observations, which are most pertinent to the present discussion, 
follow. The myometrium is composed essentially of two interlacing, 
spiral systems of muscle fasciculi. The origins of these two systems are 
traced to the unfused Miillerian ducts. The diagrams of the disposition 
of the two muscular systems are shown in Fig. 2. They have a striking 





Fig. 2.—Diagrams, redrawn from Goerttler, illustrating his findings on the arrange- 
ment of the two chief systems of muscular fasciculi in the nonpregnant uterus, which 
result from the fusion of the Miillerian ducts. The diagrams should be compared with 
the route of travel of the contraction wave, as illustrated in Fig. 1. 


similarity with our description of the mode of travel of the wave of con- 
traction in the monkey’s uterus. Some of the older anatomic descrip- 
tions of the uterine musculature, also show the orbicular arrangement of 
muscle fasciculi about the insertion of the tubes. 


Comment.—Thus, a structural as well as a comparative anatomic and 
physiologic background appears to exist for the described mode of travel 
of the wave of uterine contraction in the primate uterus. 

II. THE GROWTH AND UNFOLDING OF THE ISTHMUS UTERI IN PREGNANCY 


In briefly reviewing and summarizing the evidence regarding the 
srowth and unfolding of the isthmus uteri in pregnancy, one is interested 
in answering three questions: (1) Does the isthmus uteri grow and un- 
fold to become a part of the uterine cavity in pregnancy? (2) Does it 
form only a part of the lower uterine segment? or (3) Does it form the 
entire lower uterine segment during pregnancy? How much the true 
histologic cervix contributes to the lower segment in labor is a separate 
question. 

A. THE MONKEY 

When Rudolph and I° described the mechanism of parturition in the 

bicornuate uterus of the dog, it was suggested that the fused portion 
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of the canine uterus was homologous with the isthmus uteri of the hu- 
man uterus. The evidence for the homology was derived solely from a 
consideration of the embryology and the comparative anatomy and 
physiology of the uterus. A similar induction was made by Ivy, Hart- 
man and Koff'® when they described parturition in the rhesus monkey. 





Fig. 3.—Sagittal section of the nongravid uterus of the rhesus monkey. “b” indi- 
cates the junction of the corpus with the isthmus [orificium isthmi internum (Stieve), 
or os internum anatomicum (Aschoff)]. “ec” indicates the junction of the isthmus 
with the true histological cervix [orificium isthmi externum or orificium canalis 
cervicis internum (Stieve), or os internum histologicum (Aschoff)]. “d” indicates 
the external os [orificium canalis cervicis externum, or orificium uteri externum 
(Stieve)]. A small cyst, which is rather common in the human isthmus (ref. 20), is 
seen at the level of the internal orifice of the isthmus. True cervical glands are 
evident up to “ec.” Between “c” and “b” typical isthmic mucosa occurs. It is to be 
emphasized that the internal cervical lips, designated “c”’ constantly mark the ob- 
stetrical internal os during the latter part of pregnancy and labor in the monkey. 


Anatomie evidence is now available which proves that in the primate 
uterus of the monkey the isthmus uteri grows and unfolds to become a 
part of the general uterine cavity during pregnaney. This evidence will 
be briefly presented. 

The Parts of the Monkey Uterus (Macaca rhesus and Macaca cyno- 
molga).—The uterus of Macaca is very definitely divided into three 
parts.?® 1° The specialized epithelium of the true cervix is different from 
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that of the isthmus, and that of the isthmus is different from that of the 
corpus. A glance at Fig. 3 shows that the difference may be recognized 
grossly in a thin sagittal section. 





Fig. 4.—A copy of Franke’s” specimens showing the growth and then the unfolding 


of the isthmus into the general uterine cavity in pregnancy. A, 16-celled ovum is 
present in tube; length of uterus fs 3.6 cm.; A-P diameter is increased. Note internal 


and external lips of cervix, isthmus, and hyperplasia of mucosa of corpus. B, an- 
terior and posterior placentas are visible; length of uterus is 4.6 cm.; A-P diameter 
is 1.7 cm. There is no decidual reaction in isthmus; mucosa of cavity is greatly thick- 
ened. Note internal and external lips of cervix. C, embryo and 2 placentas are 
visible; length of uterus is 3.8 cm., A-P diameter is 1.9 cm. In this specimen the 
decidual reaction extends into upper portion of isthmus. External and internal lips 
are evident, though anterior and exterior lip is small. D, fetal parts have been re- 
moved; length of uterus is 6.5 cm.; A-P diameter is 3.3 cm. The isthmus is longer 
than normal. The interior and exterior cervical lips are evident. EH, fetal parts have 
been removed; length of uterus is 7.1 cm.; A-P diameter is 4.0 cm. The isthmus is 
still quite long. F, fetal parts have been removed; length of uterus is 8.45 em.; A-P 
diameter is 6.3 cm. The isthmus has obviously unfolded. Note the interior and 
exterior lips of the cervix. G, fetal parts have been removed; length of uterus is 
11.6 cm.; A-P diameter is 8.0 cm. The external cervical lips still hang like tongues 
downward; the internal cervical lips are now more horizontal, the isthmus having 
unfolded. H, fetal parts have been removed; length of uterus is 11.3 cm.; A-P 
diameter is 8.5 cm. Both cervical lips now lie horizontally. It is more typical for the 
internal lip to lie horizontally and the external lips to hang downward, as will be 
noted in the frozen sections of Danforth, Graham and Ivy.® In F, G, and H the 
internal lips of the cervix form the obstetric internal os. 


The Obstetric Internal Os Is Grossly Labeled in the Monkey.—The 
crucial proof that the isthmus grows and becomes included in the gen- 
eral uterine cavity in the monkey rests chiefly on the fact that Nature 
has grossly labeled the obstetric internal os, or the junction of the true 
histological cervix with the histological isthmus. The macaca uterus 
has two cervical lips, an internal and an external (Fig. 3). The external 
lip forms the external os. The internal lip marks the site of the obstet- 
rical internal os in the nonpregnant, pregnant and laboring organ'® 
(see Fig. 4). 
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The Isthmus Uteri of the Nongravid Monkey—The mucosa of the 
mesial aspect of the external lip contains typical mucous secreting cervi- 
‘al glands. This is true also of the inferior and inferior mesial aspects 
of the internal lip. The mucosa of the cranial mesial portion of the 
internal lip, where the mucosa of the isthmus begins, does not contain 
mueus-seereting cells or glands (Fig. 3, and ref. 19). The mucosa of 
the isthmus extends upward for a distance of 6 to 10 mm., according 
to our observations, where it joins the definitely thicker mucosa of the 
corpus. The point of transition is histologically quite definite. 

The Isthmus Uteri of the Monkey in Pregnancy.—<According to 
Franke,’® the mucosa of the isthmus of the monkey manifests only a 
slight decidual reaction. An inspection of Fig. 4 shows that early in 
pregnancy the isthmus retains its general form. As pregnaney ad- 
vanees it grows in length and becomes included into the general uterine 
‘avity so that the internal lip, lying in a horizontal plane, forms the 
obstetric internal os. This was confirmed'* in our frozen sections of the 
monkey prior to the onset of labor. 

Since the pregnancies of Franke’s specimens were not dated, the time 
of initiation and completion of the unfolding of the isthmus cannot 
be stated. However, the isthmus has almost completely unfolded when 
the total length of the uterus has increased 2.6 times. 


CALCULATION 


1. Average length of non-gravid uterus (ref. 18) 3.2 em. 
2. Average length of gravid uterus at almost complete unfolding!® 8.45 cm. 
3. Caleulation: 8.45 + 3.2 — 2.6 times increase in length. 

Comment.—The evidence showing that the isthmus uteri unfolds and 
is included in the general uterine cavity of the uterus of the monkey 
is clear-cut and decisive. Thus, the isthmus uteri in the monkey either 
contributes to the formation of the so-called lower uterine segment, or 
actually is the lower uterine segment. 

Whether the isthmus forms the entire lower uterine segment, exclu- 
sive of the cervix, is not known. We hope to settle this question by 
placing some nonabsorbable material in the musculature at the level of 
the physiologic retraction ring and locating its site in the involuted 
uterus. 

The Extent to Which the Cervical Lips Contribute to the Lower 
Uterine Segment in Labor.—The internal cervical lip in the monkey, 
when it is effaced and dilated in labor, contributes a small but variable 
part to the lower uterine segment. The external lip is generally re- 
tracted beneath and external to the internal lip. Sometimes, however, 
the internal lip is markedly separated from the external lip, so that a 
wall of 1.0 to 1.5 em. intervenes between the base of the internal and 
external lip. This is particularly true posteriorly (see Figs. 8 and 9, 
ref. 18). 

THE HUMAN 

The evidence for the growth, unfolding and inclusion of the isthmus 
uteri into the general uterine cavity in pregnancy in the human being 
is perhaps not as clear-cut and decisive as in the monkey. The reasons 
for this apparently are: (A) The isthmus of the nongravid human 
uterus, as identified histologically, is relatively less extensive than in 
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the monkey. (B) The site of the obstetric internal os or the upper 
limit of the true histologic cervix is not grossly labeled in the human 
being, though it is histologically labeled until the second stage of labor 
is approached. (C) In the process of full-term labor much of the true 
cervix mucosa is stripped off.'* 7° 


The Isthmus of the Nonpregnant Human Uterus —tThe histology of the 
human isthmus has been described by numerous investigators.** ** ?°-? 
The mucosa of the isthmus is much like that of the corpus, except that 
it is much thinner and the glands are more sparse. It manifests rela- 
tively little menstrual and decidual reaction. 

The length of the human isthmus is apparently subject to considerable 
variation in the nongravid state. Aschoff gives a length of from 7 to 10 
mm.; Stieve, of 4.5 mm.; Frankl, 5 to 9 mm.; Sabotta, 5 mm.; Oertel, 
8 mm.; and Acosta-Sison, 7 to 10. According to our estimates the isth- 
mus of the monkey (Macaca) makes up about 20 per cent and that of 
the human being (average 7.3 mm.) about 10 per cent of the total length 
of the nonpregnant uterus. 

The Growth and Unfolding of the Isthmus in Pregnancy.—Stieve,’» ** 
who has made the most extensive study, finds that the isthmus increases 
in length two to three times before it unfolds to be included in the 
general uterine cavity. I have summarized and tabulated the data he 
presents. It is presented in Table I. The data show that during the first 
four to ten weeks of pregnancy the isthmus elongates two to three times, 
depending on the average length taken for the isthmus in the non- 
gravid state. 

A. Histologic Studies. 

1. The Mucosa: In view of Stieve’s studies, and those of others,?* *° 
on the mucosa in the region of the obstetrical internal os, the isthmus 
unfolds and is included in the general uterine cavity between 10 and 
12 weeks of pregnancy. Then, the upper limit of the true histologic 
cervix is at the level of the obstetrical internal os (Table I). This, I 
believe, constitutes the strongest type of evidence in support of the un- 
folding of the isthmus in pregnancy in the human being. 

2. The Musculature: Goerttler,’’ in his histologic studies of the muscu- 
lar fasciculi of the human uterus, made studies on the gravid and non- 
gravid human uterus. He reports that in the nongravid uterus the 
‘‘eireular’’ muscular of the isthmus lies almost horizontal (Fig. 2). 
In the gravid uterus as pregnancy advances the muscular fasciculi as- 
sume a steeper course. In the cervix, however, the circular or horizontal 
architecture of the fasciculi persists through pregnancy. In the corpus, 
the architecture is not significantly modified in the pregnancy. This 
evidence indicates that the growth and unfolding of the isthmus in 
pregnancy results in a modification of its architecture. It supports the 
evidence derived from a study of the mucosa of the obstetric cervix at 
different stages of pregnancy. 

3. The Membranes: The relatively loose attachment of the membranes 
to the lower uterine segment has been used in support of the view that 
the isthmus forms the lower segment. Stieve,??” who believes that the 
isthmus forms the entire lower segment prior to labor, makes the fol- 
lowing points: (a) the membranes are loosely attached to the lower 
segment; (b) the muscular wall of the lower segment is thinner through- 
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out pregnancy (this may be questioned by frozen section evidence) and 
labor than that of the corpus; (¢) the true cervix does not enlarge in 
pregnancy as does the isthmus and corpus; (d) the mucosa of the lower 
segment in late pregnancy is thin, there are no decidual cells and the 
epithelial cells are flat and the spongiosa is thinner; (e) the amnion 
and chorion are thinner over the lower segment and are tough due to 
connective tissue. These points are generally recognized as being true. 
However, it is difficult, if not impossible, after the isthmus has unfolded, 
to identify a clear-cut line of demarcation between the upper and lower 
segments. The evidence regarding the membranes is only suggestive. 
It is only corollary in my opinion to the other more conclusive histologic 
evidence, showing that, as pregnancy advances, the isthmus unfolds. 

B. Gross Anatomic Evidence of the Unfolding and Growth of the 
Isthmus in Pregnancy. If the isthmus of the human being grows and 
unfolds and continues to grow to form the lower uterine segment, there 
should be some gross anatomical evidence of these changes. 

1. Hegar’s Sign: As early as 1893, Dickinson,?’ in describing the 
early signs of pregnancy, referred to Hegar’s sign as being due to the 
compressibility of the isthmus or lower uterine segment. About four 
to seven weeks after the last menstruation, on bimanual examination, 
the compressible isthmus is found between the hard cervix and the 
elastic body of the corpus. This sign may, however, be due to the 
softening and increase in the diameters of the cervix. The sign is only 
corollary evidence in that it might be expected to occur at six weeks 
when the isthmus has grown appreciably (Table I). 

2. Changes in Form and Growth of the Uterus During Pregnancy.— 
It was thought that if the isthmus grew in length and then unfolded 
some significant change in the form of the uterus might occur. To 
examine this possibility, frozen sections made during the early months 
of pregnancy were measured and Stieve’s data were analyzed. 

First, as indicated above, we know when the isthmus unfolds in 
the monkey, because the junction between the true cervix and isthmus 
is grossly as well as histologically labeled. It has almost completely un- 
folded when the length of the gravid uterus has increased 2.6 times 
over the nongravid length. 

In the human being, using Stieve’s data, the isthmus was unfolded 
when the length of the uterus had increased approximately 2 times 
(14.0 + 7.8 = 1.9 times). Inspection of the frozen sections (Table IT), 
without microscopic evidence, indicates that the isthmus appears to be 
unfolded completely in the four-month sections when the uterus has 
increased in length, 2.2 times (16.3 + 7.3 — 2.2 times); whereas, in 
the five-month sections when the uterus has inereased in length 2.9 
times (21.0 + 7.8 = 2.9), the isthmus appears to be unfolded. This 
evidence is only of interest in that it checks well with the more definite 
evidence on the monkey. 

Second, after the initiation of pregnancy the length of the uterus 
inereases continuously to term (Tables I and II, and Fig. 5). The uterus 
also increases in breadth and thickness (anteroposterior diameter) dur- 
ing the first four weeks (Table I and Fig. 6). But, according to the data 
in Table I, the uterus does not definitely increase in breadth and thick- 
ness during the period of from four to eleven weeks; then, a definite 
increase in breadth and thickness occurs (Table I and Fig. 6). It 
would appear that something occurs at eleven or twelve weeks which 
‘ather suddenly results in an increase in breadth and thickness of the 
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uterus. This is coincident with the unfolding of the isthmus, as indi- 
cated by the histologic studies of the mucosa. 

It should also be noted (Table IL) that the distance between the lower 
edge of the placenta and the internal os rather suddenly increases be- 
tween the third and fourth months. 

Third, one may expect the unfolding of the isthmus to cause a change 
in the rate of growth and possibly in the form of the uterine cavity. 
The ratio of the length of the uterine cavity to its sagittal cireumference 
as shown in Table II may be taken as an indicator of the form of the 
uterine cavity. By the fourth month, the cavity has assumed the shape 
which it maintains to term. This may be an indication that the unfold- 
ing of the isthmus is completed at this time. 
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Fig. 5.—Curves of the growth in the length and the sagittal internal circumference 
of the corpus or general uterine cavity in various stages of pregnancy. Note the 
marked increase which occurs between the fourth and sixth month. Curves con- 
structed from data (Table II) from frozen sections. 


Changes in the rate of growth of the uterine cavity reveal another 
possibility. A study of Fig. 5 will show that there is a sudden increase 
in the growth rate during the fourth to sixth months. If one assumes 
first that the lower uterine segment is made up of the isthmus uteri, and 
second that the isthmus reaches its final length before it begins to unfold, 
one can account for this sudden increase in growth rate by an unfolding 
of the isthmus and its addition to the cireumference of the uterine 
-avity : 

1. Average length of lower uterine segment — 7.3 em. 
2. Circumference length of lower uterine segment = 14.6 cm, 
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3. Increase in sagittal circumference between 4th and 6th months = 26.9 em. 
4, Caleulated Increase: 
a. Expected increase based on growth in previous 3 mo. = 2 x 6 = 12 em. 


b. Contributed by unfolding of isthmus: 14.6 em. 
e. Total increase — 26.6 cm. 


The calculated and experimental figures check remarkably well. 

This evidence does not prove that the isthmus actually unfolds in 
the manner described, because we have no way of knowing what changes 
would occur if the isthmus did not unfold. The sudden spurt in growth 
rate might be due to growth stimuli (hormones and distention). How- 
ever, the evidence is certainly suggestive that unfolding has occurred, 
particularly when considered together with the more conclusive evidence 
for a similar process in the monkey. 
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Fig. 6.—Curves constructed from Stieve’s data (Table 1), which compare favorably 
with the data in Table II. 


3. Is it reasonable to believe that the entire so-called lower uterine 
segment which exists prior to and during labor can be the result of 
growth of the isthmus uteri? In fact, the answer to this question was 
the chief reason why we measured 73 frozen sections of the uterus in 
the various stages of pregnancy. To obtain the data shown in Table II 
we selected those frozen sections which appeared to be most free from 
uterine pathology. This, of course, decreased the number of sections 
available. Measurements of excised specimens found in the literature 
were also measured and studied. 

In answering this question it was necessary to make two assumptions. 
First, the retraction ring or a definite thickening of the wall marks the 
junction of the upper and lower segments. Second, if the lower segment 
develops from the isthmus, then the longitudinal muscle fibers of the 
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TABLE IITA. RATE OF CHANGE IN LENGTH AND SAGITTAL CIRCUMFERENCE 


OF UTERINE ( YAVITY 
































sinsanied SAG. neal ee » pond | 
MONTH ; pr CIRCUM. IN | IN — 
cM. LENGTH | CIRCUM.| (ipvp 
cM. CM. 
0 3.4 6.8 — — con 

0 to Ist 4.6 10.4 1.2 | 3.6 3.0 ) ) 
1st to 2nd 6.2 15.3 1.6 4.9 2 - 2.95 | 5 on 
Ond to 3rd 8.2 20.8 2.0 55 “i fe 
3rd to 4th 10.4 26.6 2.2 | 5.8 | 2.64 J 
4th to 5th i hy | 44.0 O.7 ic an 2.6 lo my 
5th to 6th | 20.9 | 53.5 3.8 | 95 | 25 |)7°los4 
6th to 7th 21.7 55.3 0.8 18 | 2.3 
7th to 8th 23.5 60.5 1.8 | 5.2 | 3.0 ) Relation of 
Sth to 9th 24.6 65.0 | be | 4.5 | 4.0 | {length to eir- 
9 mo., 25.3 66.7 oF; | | 2.1 eumference is 

Ist stage | | close to that of 
of labor | a circle 








isthmus during pregnancy should increase in length to the same extent 
as those of the corpus. 
The actual measurements reveal that the musculature of the corpus 
elongates in its sagittal circumference from 6.9 to 8.0 times during 


pregnancy. 
internal surface from 7.3 to 13 times. 


The musculature of the isthmus elongates in its sagittal 
If one chooses the average cir- 


cumference of the nongravid corpus (6.9 em.) and chooses 1.0 em. as 
the length of one side of the nongravid isthmus, then the corpus in- 
creases in length 7.4 times and the isthmus 7.3 times. 


i, 


C. 
D. 





CALCULATIONS REGARDING THE SAGITTAL GROWTH OF THE ISTHMUS AND 


CORPUS UTERI IN PREGNANCY 


Average of 9 mo. term and 9 mo. first stage 


. Average internal sagittal circumference of uterine cavity at term (Table IT). 
~ > ev 


65.8 em. 


Average internal sagittal circumference contributed by lower uterine segment: 
1. Length of lower uterine segment, cesarean section, Marshal and 

others 7-10 em.; 
2. Average length of lower uterine segment, frozen section (Table IIT) 7.3 em. 


(2 x 7.3) 


Average sagittal circumference contributed by corpus (A-B) 

Average sagittal circumference of uterine cavity in 
Nulliparous (Table IT) 6.3 
Multiparous (Table IT) 7.4 


Average 


. Increase in sagittal circumference of corpus in pregnancy: 


. 51.2 + 6.3 (Nulli) = 8.0 times. 


14.6 em. 


51.2 em. 


6.9 em. 


2. 51.2 + 7.4 (Multi) — 6.86 times. 
3. 51.2 + 6.9 (Ave.) = 7.4 times. 
4, Using only 9 mo. term or 9 mo., first stage measurements, or both (Table 


III), to conform with ‘‘A’’ above the average length of one wall of the 


lower uterine segment is 9.1, or 11.1 (average with cervix) minus 
length of cervix), which equals 9.1 cm., or 2 x 9.1 = 18.2. 


© 


65.8 — 18.2 — 47.6 em., for the sagittal circumference of corpus. 


. (average 
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47.6 + 6.9 (average circumference, nongravid, uterine cavity) — 6.9 times. 
, 
F. Increase in sagittal length of corpus in pregnancy ranges from 6.9 to 8.0 times. 
G. The increase of the length of the isthmus in pregnancy depends on the length 
g g : g 
accepted for the nongravid isthmus. 
1. The maximum length of one wall is 1.0 em.; 
2. The minimum length of one wall is 0.45 em.; 


9 


3. The average length of one wall is 0.7 em., or 


Average total length is 2 x 0.7 = 1.4 em., on the basis of maximum length; 
the total length is 2.0 em. 
a. 14.6 (see B 2 above) + 2.0 — 7.3. times. 
b. 14.6 + 0.9 — 16.2 times. 
e. 14.6 > 14 — 10.4 times. 
’ d. 18.2 (see E 4 above) + 1.4 — 13.0 times. 
. e. 18.2 (see E 4 above) + 2.0 — 9.1. times. 


9 


H. Increase in sagittal length of isthmus in pregnancy ranges from 7.3 to 13.0 
times, omitting the minimum figure for the length of the. isthmus. 


The correlation between the extent of growth in length of the isthmus 
and corpus is striking. This is particularly true when one reealls that 
before the physiologic retraction ring becomes definitely evident, some 
increase in the leneth of the fibers of the isthmus and decrease in the 
length of the fibers of the corpus may have occurred. Keeping this in 
mind, it is reasonable to believe that all of the so-called lower segment, 
exclusive of that contributed by the true cervix in labor, develops from 
the isthmus. The only way to settle the question would be to place some 
nonabsorbable material at the level of the retraction ring in labor, and 
then determine its position in the fully involuted uterus. 


III. CERTAIN OBSERVATIONS RESULTING FROM A STUDY OF FROZEN SECTIONS 
OF THE HUMAN UTERUS 


In the preceding study it was necessary to identify the ‘‘ retraction 
ring’’ or the junction of the isthmus and corpus as accurately as possible. 
This caused us to make measurements which are of interest in relation 
to the lower segment cesarean operation and to the problem of con- 
striction ring dystocia. 

The Relation of the Lower Edge of the Placenta to the Retraction Ring 
and the Obstetric Internal Os—In the monkey the lower edge of the 
placenta, as a rule, was a good indication of the site of the physiologic 
retraction ring in labor. This was not found to be so true in the human 
being. 

In the term uterus (9 mo.), the lower edge of the placenta was 
located on the average 15.2 em. circumferentially above the obstetric 
internal os (Table II). The retraction ring was located on the average 
9.1 em. cireumferentially above the obstetric internal os. Or, the lower 
edge of the placenta was located on the average 3.1 em. above the re- 
traction ring. In the ninth month, first stage specimens, the lower edge 
of the placenta was located on the average 2.1 em. (13.0 — 9.1 = 2.1 em.) 
above the retraction ring. 

The Relation of the Retraction Ring to the Peritoneal Bladder Fold.— 
The average circumferential distance from the bladder fold to the 
external cervical os was 5.9 em. (Table III). The average cireum- 

















‘JUBUISIS VUIIOIN JBMOT “S'*N'] { 1OLIa}SsOd “gq {aoO1IE}Ue “YW {Sull UOTJOBIJOI DIZO[OISAYd “U'U'd§$ 
‘W'U'd ou} (‘WO § 0} Z) BVAOGB A]][B19UBT ST SNI9}N 0} UINZUOJLIed Jo JUBUIYORe Wag AIBA 94} JING “YW'HU'd 94} MOOG ST ploy JeppeIq 
euL ‘(Sh ‘d ‘T) [7eusreIT YIM [JPM SHOVYO SIL “H'U'd 94} MOTEq “WO g°g ST UNIVUOPIIed 9Y} JO PlOJ Jeppvlq 94} VSeIBZAe BY} UO VY} 9JONT 
‘UD Q°TT+ 0} $°0+ = OSuBI {°WId Q'P ST SISAYMUIAS JO [2AVZ[ BVAOGB BOUBISIP 
‘9881S puOodes JO pus 0} SY}JUOU QB WIOIJ BSOY} Sulpnypoul sesvo [eB ul sisAyduIAS JO [B9AV]T VAOQe SI ‘Y'U'd ‘uVvd 
*SniajN 94} JO BIN}JBAINO [VUIIJUI 94} Suo0[e A[[VIQUBIBJUINIIIO PoINsBIUL VOUBISIP 9Y} JUSSOIdsI SJUSWIIBINSBVOUL OU Lex 


[BdIPAVA BSBIIAV ! QT ‘SasBvo [BIO], 


‘pepnypoul }OU 9SBO SIT[TH« 





COLOGY 


‘uld gy = (xXIAI00) GL — 8°8 = ‘SN’ JO YQSuUI[ “OAV 8°8 
beet 6°c 
og + VP + L°06 3 SL 
CU.= Lo — otL 6'éT v9 


OAY 





7 
J 


‘OAV 
9¢ 
cg 


an 





ayUyed. 
opuyed 


‘dd 
‘dd 


o 
~ O10 
x x 





3 
= 
cS) 
p 
Z. 
< 
ie. 
S) 
— 
2 
= 
= 
9 
[as 
3 
fa, 
S 
4 
< 
Z 
2 


- 
f 


JOU 


AMERICAN 


eyUyeq 
opUyed 


III ‘w19], es “ 


TIT ‘waa, 





‘0 


6 IL 
Lvl 


a 
S'9T 


é 


° 
on 


nono 
OD 


€¢ 
SP 





eyUyed 
opUyod 
eyUyod 
oUyod, 
oyUyod. 
ozUyed 


TI ‘wu19 7, 
TI ‘mua, 
TI ‘wae, 
TI ‘wu J, 
II ‘wu49J, 
TI ‘wu109 7, 


sox 
SOX 
SOx 
SOX 
SO 
SOX 


8°9 
9°L 
68 
0°6 
L°6 


9°0L 


+ 


4 
+ 
-f 


G 


eooeecenalt 
OO OD SHO HOI | O 


+/+ 


L’vt 
CLT 
98ST 
8°sT 
LSS 
S"8T 


306 
SLT 
T'¥6 
T'&3 
L°06 
8°9E 


ee 


Commo my 


LY 
9P 
bP 
tag 
GV 
187 





opyIUyed 
eyUyed, 
equa 
eyuyed 


T Wie, “6 
JT way, ‘6 
JT wie, ‘6 
JT way, ‘8 


UMOP Soy 
Sox 
SOX 
SOK 


66 


0°OI+ 


OL 
U8 


ec 
oon 


+ 


-f 
+ 


++|/++++ 


= 
_ 
a 


8°83 
6 FT 


GO 


U'st 


€°96 
G16 
6°96 


AjOOroOo 
OU by HO 


: 


Pah OD OO DODO [OD O 
OD 1D B [rt © & WD Ht eH LD 


~ow HO HIN HO 
_ 


OF 
&& 
Té 
¥G 





SuUIMeyory 
SULMOYOIY,L 
Sulueyory L, 
Surmoeyory, L, 


UIA T, “6 
W197, “6 
way, ‘6 
Wd, ‘6 


L°SG 


$81 


PES 
6°06 
G'0E 
L’°83 


IQ © G1} WD 
© W/O & 


loon’ 
WY 
= 
= 
~ 


xXx xXO XK K K KI K KK K XK KK XK 


XxOXXIOXKXXXKI|KX KK KK KK KK X 


SIG 
61 
LT 
9T 





ONT 
40 
qYOLVN 








ao0dv'l 
0 
advV.Ls 





SdIT 
TVOIANHO 
JO 
HLONGT 
GOVUGAV 








NOISSaud 
-“ad 
TIVida OL 
SaNOdSaa4 
“H00 “Ud 





6. 











TIVOILYGA 


SISAHdAWAS dO 
THAGT OL fwd 





{soaqnod 





0" 
OL dtodd 
«ad 

-dv'ld 








¥ 


< 








ONTY 





HO “Hud 
dO NOILVOOT 

















§(SNOLLOUG NAzZOUT NVWOF,) 


SLINGNSDAG WAMOT GNV Uddd{f) dO NOLIONNE LV ONINAMOIH,, YO SONIY NOLLOVUYLAY ALINIAAG DNIMOHS SaASVO 


GSOH,L JO SISNIVNY NW 


‘IIT AIAVL 








IVY: FUNCTIONAL ANATOMY OF LABOR 967 


ferential distance from the retraction ring to the external os was 9.2 
(Table II). Thus, the bladder fold was found on the average to be 
3.3 em. below the retraction ring. This checks well with the measure- 
ments of Marshall (ref. 26, p. 45) made during cesarean section. He 
finds that the bladder fold is usually located below the physiologic re- 
traction ring, but the firm attachment of the peritoneum to the uterus 
is usually located 2 to 3 em. above the ring. 


The Variability in the Extent of the Retraction Ring in the Absence 
of Disproportion.—A study of all the frozen sections in the literature 
reveals that the extent of the retraction ring varies considerably, as was 
observed in the monkey. In Fig. 8 is shown four frozen sections illus- 
trating the variability. Some rings are strictly located, as in Fig. 8, 1, 
to the posterior wall of the uterus and would probably be overlooked 
at a cesarean operation. A few completely surround the uterus. 
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A is average height of fundus above horizontal plane of superior level of symphysis 
B shows average position. of ant.cervical lip to horizontal plane of sup. level of symphysis 
" " posterior « “« " 7 * “8 . 


Fig. 7.—Graph showing the position of the fundus and the anterior and posterior 
cervical lips during pregnancy and labor. 


Of 73 specimens studied, a definite physiologic retraction ring, or a 
‘‘retraction ring,’’ was found in only 38, or 52 per cent. A definite 
projecting ring was present in 14, or only 19 per cent. <A definite 
thickening was found in 24, or 33 per cent. By ‘‘definite thickening”’ 
is meant a place regarding which everyone would agree that the corpus 
becomes thicker. In other instances the thickening is so gradual (Fig. 
8,4) that no definite place could be labeled as a physiologic retraction 
ring. Other data of interest regarding retraction rings are recorded in 
Table IV. 

The Relation of the Physiologic Retraction Ring, or Retraction Ring, 
to the Level of the Superior Border of the Symphysis.—All the rings 
in the frozen sections studied by us from eight months to the end of the 
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second stage of labor were located above the horizontal plane of the 
superior border of the symphysis. In 13 cases in which the ring was 
located anteriorly, the average vertical distance from the symphysis to 
the ring was 3.7 em., the range being —2.7 (one case) to +11.8 em. 
(Table ITI). 

The Thickness of the Uterine Musculature or Wall at Various Levels 
Before and During Labor.—The thickness of the uterine wall was meas- 
ured at the points indicated in Table V. An analysis of the data reveals 





Fig. 8.—Frozen sections illustrating the variability in retraction rings in the ab- 
sence of disproportion. Section i is from Canton; Section 2 is from Canton; Section 3 
is from Braune; and Section 4 is from Barbour. 3arbour’s section was in the first 
stage. The others are second stage. 
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TABLE LTV. SUMMARY OF DEFINITE RETRACTION OR ‘‘CONSTRICTION RINGS’? 

















PER CENT 
I. Of 73 cases studied, physiological retraction ring, or a definite re- 52.0 
traction ring was present in 38, or 
Definite ring, present in 14 cases 19.2 
Thickening only, present in 24 cases 33.0 
Il. Of 48 cases during labor and up to fourth day post partum: 
Ring present in 14 cases. 29.9 
III. Of 14 definite rings: 
3 occurred in first stage of 17 cases 17.6 
1 occurred in Braxton Hicks’ Version of 3 cases 33.3 
6 occurred in second stage of 8 cases 75.0 
2 occurred in third stage of 8 cases 25.0 
2 occurred in post partum of 11 cases 18.2 








(The unpublished case of Dr. Hillis is included.) Of the 10 rings found in the 
first and second stages, 9, or 90 per cent, correspond to fetal depressions. The 
other one oceurred in a Braxton Hicks’ version. 





that on the average during the first stage of labor the length of the lower 
segment increases only slightly, if any. The lower segment, however, 
becomes definitely thinner. This must be due chiefly to an horizontal 
increase in the length of the circular musculature. During the second 
stage, the average length of the lower segment definitely decreases, 
i.e., from 9.1 to 6.6 em. 

On reviewing and measuring the thickness of the uterine wall in 
labor, one is amazed by the variability particularly in the retraction 
of the corpus, as revealed by the frozen section method. 

Changes in the Position and Length of the Cervical Lips.—In the 
monkey in labor, it was found that the cervieal lips during the second 
stage of labor (frozen sections) retracted about the presenting part to 
the level, or usually above the level of the superior border of the sym- 
physis.1‘* The data from the frozen sections of the human uterus are 
presented in Table VI. Unfortunately in many eases the section did not 
pass through the cervical canal. For this reason some of the sections are 
of no value for detailed mensuration. 


The data obtained (Table VI) indicate that from the eighth month of 
pregnaney to the beginning of the second stage of labor the cervical lips 
tend to sink in relation to the symphysis. During the second stage, they 
are definitely elevated and even the anterior lip in some instances (2 of 7) 
may rise slightly above the symphysis. This oceurs in the absence of 
known disproportion. This is particularly true of the posterior lip 
(see Fig. 7). 

The exeursion of the cervical lips during labor in the living subject 
is best studied by placing radiopaque clips on the cervical lips. This 
method, which is being employed by Caldwell and Stillman,® should 
yield precise information. Their preliminary results indicate that the 
cervical lips in the human being during the second stage of labor 
retract to a higher level in labor than is generally believed. 

The frozen sections reveal that the extent to which the cervical lip 
is retracted into the lower segment in labor is subject to wide variation. 
In some cases only a lip 2 mm. long hangs below the level of the fornix; 
in other eases as much as 3.4 em. In the latter case it appears as if no 
retraction of the cervix into the lower segment has occurred. 
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TABLE VI. SHOWING LEVEL OF CERVICAL LIPS AND EXTERNAL HEIGHT OF FUNDUS 
IN RELATION TO THE HORIZONTAL PLANE OF THE UPPER BORDER OF THE SYMPHYSIS 
(HUMAN FROZEN SECTIONS) 























¥ CERVICAL LIPS AS RELATED TO LEVEL HEIGHT OF FUNDUS 
NO. OF SYMPHYSIS* ABOVE PLANE OF 
aaa Pat ANTERIOR POSTERIOR SYMPHYSIS 
AVE. RANGE AVE. RANGE AVE. RANGE 
7 mo. 4 —2.8 |-1.6to-4.1 —2.8 -1.5to-4.1| 20.3 18.1 to 24.8 
8 mo. a -0.6 |-1.0 to +0.2 0 -—0.6 to +0.7 | 22.9 18.9 to 25.9 
9 mo. + —2.2 |-1.5 to—-3.7 -1.2 0 to-3.7| 23.1 20.3 to 26.7 
8 mo. I 4 -0.8 |-2.0to 0 +0.6 -1.0 to +2.0| 23.2 19.4 to 25.8 
9 mo. I 6 -3.8 |-5.7to-0.6 | -2.8 | -5.0to 0 23.8 17.9 to 32.5 
9 mo. IT 7 -1.3 |-3.8 to +0.7 +3.8 +0.3 to+7.4| 22.4 16.7 to 25.5 
9 mo. ITI a -5.0 |-1.4 to-8.0 —0.5 -4.6 to +2.5| 14.1 12.6 to 17.6 
Post 8 -3.0 |-6.5 to +1.4 —2.3 -5.6 to+1.4| 12.7 7.8 to 17.6 
partum 




















*(—) = below level of symphysis; (+) = above; (0) = at level. 

Note: According to the data, from eight months to, and including, the first stage 
of labor the cervical lips tend to sink in the pelvis, but during the second stage they 
are definitely elevated to sink again at the third stage. 


SUMMARY 


1. A structural, as well as a comparative anatomic and physiologic 
background, exists for the mode of travel of the wave of uterine con- 
traction in the primate uterus. 

2. The evidence pertaining to the growth and unfolding or inclusion 
of the isthmus uteri into the general uterine cavity to form the so-called 
lower uterine segment may be summarized as follows: 


a. Histologically the isthmus uteri increases from 2 to 3 times in 
length during the first three months of pregnancy and then unfolds and 
is-included in the general uterine cavity. No evidence contrary to this 
observation in the human being could be found. Histologic and gross 
anatomic observations in the monkey lend substantial confirmation. 

b. The muscular fasciculi of the isthmus in pregnancy assume a more 
longitudinal or steeper course, but the architecture of the true cervix 
and corpus is not significantly modified. There is no contrary evidence; 
yet, one should like to have confirmation of Goerttler’s observations. 

ce. The membranes are relatively loosely attached to the lower segment 
and the mucosa of the lower segment differs histologically from that 
of the upper segment. This evidence is not substantial in that no definite 
line of demarcation between the two segments can be detected. 

d. The changes in the form of the uterus in pregnancy are com- 
patible with and suggest that some event happens between the third and 
fourth month of pregnancy which contributes (a) to a definite change 
in the breadth and thickness of the uterine cavity, (b) to a greater 
increase in vertical length in relation to the increase in the sagittal cir- 
cumference of the cavity, and (¢c) to a rather sudden increase in the 
average distance of the lower edge of the placenta from the internal 
os (Table IT). 

e. Using the ‘‘retraction ring’’ as the point of junction between the 
isthmus and corpus in late pregnancy and labor, it was found that the 
muscular fasciculi undergo approximately equal increases in longitudinal 
length in pregnaney. Or, it was found reasonable to conelude that an 
isthmus only 1 em. long in the nongravid state may hypertrophy until 
it is 7 to 10 em. in length at term. 
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f. To obtain direct evidence, it would seem to be necessary to place 
some nonabsorbable material in the musculature at the site of the re- 
traction ring in labor and then determine the site of the material in the 


fully involuted uterus. 
3. Data obtained from the mensuration of frozen sections of the 


human uterus have been analyzed in relation to the location and varia- 
bility of the physiologic retraction ring and the position and dilatation 
of the cervical lip during labor. 


It should be stated that all the data on which the averaged values in 


NOTE: 
Dr. D. N. Danforth 


the tables are based cannot be published in a short article. 
and I hope to publish a monograph including photographs of all frozen sections and 


the data upon which the averaged values are based. 
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SOME ASPECTS OF EARLY HUMAN DEVELOPMENT* 


JOHN Rock, M.D., ANnp ArtHuR T. HeErtic, M.D., Boston, Mass. 


(From the Free Hospital for Women, Brookline, Mass., the Departments of Gyne- 
cology, Obstetrics, and Pathology, Harvard Medical School, and the Department 
of Embryology, Carnegie Institution of Washington, Baltimore, Md.) 


OQ FURTHER a comprehensive study of the factors of human re- 
production, we have started, at the Free Hospital for Women, the 
systematic collection of human ova. Among several hundred eggs ob- 
tained from follicles, we have recovered two in the first maturation 
division. We have also isolated one perfect unfertilized tubal ovum. 
From uteri removed at operation we have recovered twelve very young 
human conceptuses with which this report deals. Together with the 
tubal ovum, these specimens have been added to the collection of pri- 
mate ova in the Department of Embryology of the Carnegie Institution 
of Washington.t Here they are utilized by Doctors George W. Corner, 
George L. Streeter, and Chester Heuser in their study of human em- 
bryology. To these investigators and their associates we owe the eare- 
ful sectioning and photographing of the specimens. We are also grate- 
ful for their help in the basic interpretations on which this paper rests. 
The heavy clinical load of the Free Hospital for Women has been 
admirably adapted to our purpose. Patients seen in the Out-Patient 
Department who require surgical relief for conditions not immediately 
harmful must await hospitalization usually for several months. From 
women who are put on the list for operation by the examining surgeons 
in the Out-Patient Department we select those to whom the following 
statements apply: 

1. They are incapacitated by symptoms caused by gross uterine dis- 
placement or minor uterine pathology, which ean best be relieved by 
hysterectomy. 

2. Their menstrual habit is such as to indicate probable regular ovula- 
tion. 

3. They are living with their husbands and are willing and intelli- 
gent enough to cooperate. 


The selected patients are asked to report each menstrual period dur- 
ing the months of waiting for admission and to record the dates of 
coitus during the cycle in which operation is to take place. In some 
of the more recent cases urine for assay of hormones has also been 
collected prior to operation. 

*Read at the Sixty-Seventh Annual Meeting of the American Gynecological Society, 
Skytop Lodge, Pa., June 15 to 17, 1942. 

This study has been aided by grants from the Carnegie Corporation of New York, 
the William F. Milton Fund of Harvard University, and the Committee for Research 
in Problems of Sex, National Research Council. 


+The accession numbers of the Carnegie Institution of Washington are used to 
designate the specimens discussed in this report. 
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MATERIAL 


So far 61 women from 26 to 44 years of age have helped in this 
study. They had had from 2 to 15 pregnancies each. There had been 
an average of 7.3 previous pregnancies in those cases in which normal 
ova were obtained, an average of 6.8 pregnancies each in cases in 
which abnormal ova were recovered, and an average of 4.8 previous preg- 
nancies per patient in the 48 cases in which young embryos were not 
found. 

Of the 12 conceptuses recovered in the course of this investigation, 
7 are considered to be normal. One lacks the embryo, so it may be said 
to be congenitally destined for abortion, and four others are probably 
so. The only endometrial deviation from normal was seen in the one 
ease, Be-7771, which is minus the embryo. This ovum is situated in a 
polypoid bit of mucosa (Fig. 3). 

Two of the normal ova, Si-7699 and Al-7700, were reported briefly 
to the American Association of Anatomists in 1939, and the material 
pertaining to Al-7700 was published as an abstract in the Anatomical 
Record.1_ Later both these specimens were described in detail in the 
Contributions to Embryology of the Carnegie Institution of Washing- 
ton.?, Five of the normal embryos (including the two mentioned above) 
and four of the pathologic ones were discussed before the American 
Society for Experimental Pathology in April, 1942.2 In a paper read 
before the American Association of Anatomists, also in the spring of 
1942, Re-7950 and Si-7699 were compared with regard to their respec- 
tive implantation sites.* 

The present paper utilizes three additional ova: one abnormal, 
Sm-8000, and two normal, Mu-8020 (Fig. 1) and Wi-8004 (Fig. 2). 
The latter two specimens, estimated to be between 7 and 8, and between 
9 and 10 days old, respectively, are, as far as we know, the youngest 
human embryos ever seen and are now reported for the first time. 
The next three normal ova in the order of age, dated 11.5, 12.0, and 
12.5 days old (mean values), are represented in Figs. 3, 4, and 5, re- 
spectively. 

The structural details of the specimens not already described will in 
time appear in the Contributions to Embryology of the Carnegie Insti- 
tution of Washington. We merely wish to mention a few of the clinical 
lessons derived from our studies thus far. 

The following subjects are considered: 


1. The probable time of ovulation as evidenced by embryo age and 
endometrial histology. 

2. The time of nidation. 

3. The location of embedment. 

4. The frequency of abnormal ova. 


1. THE PROBABLE TIME OF OVULATION AS EVIDENCED BY EMBRYO AGE AND 
ENDOMETRIAL HISTOLOGY 


The ages of 11 embryos have been tentatively estimated by Drs. 
Streeter and Heuser by comparing their development with that of 
monkey conceptuses of known ovulation ages. The twelfth specimen, 
Be-7771, is undatable, since it lacks an embryo. 

How long a time elapses between ovulation and fertilization? It 
seems likely that for prolonged orderly development to occur after the 
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first maturation division, the regulating influence of the male pro- 
nucleus must be added within a short time, for it has been found, both 
in human beings and in lower mammals, that, although segmentation 
may occur in vivo in unfertilized ova,** atresia soon follows. We have 
noted abnormal cleavage in human ovarian eggs during the first twenty- 
four hours of culture in vitro. On the basis of present evidence, it seems 
likely that no more than one day intervenes between ovulation and fer- 
tilization. This time interval may be taken then as the possible error 
in age of embryo when it is considered the same as ovulatory age. The 
ovulation ages recorded in Table I range from between 7 and 8 to 
between 16 and 17 days or, expressed in terms of mean values, from 
7.5 to 16.5 days. 


TABLE I. TIME OF OVULATION IN CYCLE AS INDICATED BY AGE OF EMBRYO AND 
CONDITION OF ENDOMETRIUM ON DAY OF OPERATION 











ESTIMATED IN- 
TERVAL BE- INTERVAL BE- 
MEAN TWEEN OPERA-| TWEEN ESTI- |DAY OF CY-| ESTIMATED 
ESTI- TION AND NEXT} MATED OVULA- CLE ON PREOVULA- 
CASE* MATED AGE] CATAMENIA | TION AND AN-| WHICH OP- TORY 
OF OVUM | AS JUDGED BY |TICIPATED MEN-| ERATION INTERVAL 
(DAYS) CONDITION OF STRUATION |TOOK PLACE] (DAYS) 
ENDOMETRIUM (DAYS) 
(DAYS) 
Mu—8020 7.5 6 13.5 24 16.5 
Wi—8004 9.5 2 11.5 25 15.5 
Si—7699 11.5 3 14.5 25 13.5 
Tr—7770 11.5? 3 14.5? 31 19.5? 
Er—7850 11.5? 3 14.5? 31 19.5? 
Sm—8000 11.5? 3 14.5? 28 16.5? 
Re—7950 12.0 5 17.0 26 14.0 
Al—7700 12.5 2 14.5 29 16,5 
Br—7800 13.0? 2 15.0? 32 19.0? 
Ru—7801 13.5 2 15.5 28 14.5 
Bu—7802 16.5 0 16.5 33 16.5 




















*Ovum Be-No. 7771 is not included in this table since, due to the absence of the 
embryo, its age could not be estimated. 

?Indicates abnormal specimen whose age could not be estimated as accurately as 
in the cases of normal ova. 


Except in the immediate proximity to the embryo, the endometrium, 
barring unusually persistent edema, seems unaffected by the pregnancy. 
The third column in Table I shows the estimated time in days needed 
in each case after the day of operation for those histologic changes to 
ensue which normally take place in the endometrium before menstrua- 
tion is begun in a fully developed predecidua. If this stated number 
of days in each ease is added to the age of conceptus, we derive an idea 
of the time interval by which ovulation preceded anticipated menstrua- 
tion. This time interval ranges approximately from 11.5 to 17.0 days 
(Column 4). If now the estimated mean age of the conceptus is sub- 
tracted from the cyele day on which operation was performed (Column 
5), we see that ovulation took place from days 13.5 to 19.5 of the eyele 
(Column 6). The eases in which the interval is more than 16.5 days 
are, however, those of abnormal ova in which the assigned ages may be 
less accurate than in the normal ones. 

The impression might be gained from these figures that ovulation 
occurs in the middle of the cycle and that it is as accurately placed by 
reckoning from the onset of the last menstrual flow as from the next 
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anticipated period. For other reasons, we believe this is not so. Two 
of our eases are better controlled than the others and give more de- 
pendable information on this subject. In each of these there was but a 
single insemination. Ovulation could not have preceded coitus by many 
hours. In Mu-8020, coitus took place late on the sixteenth day of the 
eyele. At laparotomy performed on the twenty-fourth day, the endome- 
trium showed that there were still six days to go before a menstrual 
predecidua would probably be developed; i.e., it is apparent that, in the 
absence of pregnancy, menstruation would have occurred on the thirtieth 
day of the cycle. The conceptus obtained is considered to be seven to 
eight days old. Hence ovulation in this well-controlled case took place 





Fig. 1.—Mu-8020. A 7.5-day human ovum implanted on physiologically edematous 
twenty-two-day secretory endometrium. At its site of attachment to the endometrium, 
the ovum shows a thick proliferation of its trophoblast which is mostly of the 
syncytial type. The embryo is represented by the rounded mass of cells just above 
the trophoblastic mass and beneath the thin membranous portion of the collapsed 
blastocyst wall. The surface epithelium of the endometrium is defective at the site 
of implantation but is undergoing proliferative repair at the margin of the defect. 
oe and eosin. 100. Figures are arranged in the order of ascending age 
oO e ova. 


fourteen to thirteen days [(8 to 7) + 6] before anticipated menstrua- 
tion, and between days sixteen and seventeen of the cycle. In Case 
Al-7700, operation was performed on the twenty-ninth day, but the 
endometrium showed that a menstrual predecidua would not have de- 
veloped until two days later. The conceptus is considered to be twelve 
to thirteen days old. Ovulation therefore is judged to have occurred 
fifteen to fourteen days [(13 to 12) + 2] before anticipated menstrua- 
tion, and between days sixteen and seventeen of the cycle. 


Hence it appears in these two cases that ovulation takes place about 
fourteen days before menstruation. In a twenty-seven-day cycle (with 
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menstruation on the twenty-eighth day) ovulation takes place not only 
about the fourteenth day (14 + 2) before the beginning of catamenia, 
but also in the middle of the cycle. When the cycle is longer than 
twenty-seven days, as in the two cases mentioned above, ovulation still 
takes place about the fourteenth day before the first day of flow, but 
in these cases not in the middle of the eycle. The postovulatory period 
approaches a constant; the preovulatory phase is of variable length. 





Fig. 2.—Wi-8004. A 9.5-day human ovum implanted within the surface of 
twenty-six-day secretory endometrium. The defective endometrial epithelium has been 
partially repaired and is in the process of closing the defect created by the implanting 
ovum. The thick syncytiotrophoblastic plate now contains numerous coalescing 
lacunae for the reception of maternal blood. Some syncytiotrophoblast has formed on 
the abembryonic wall of the ovum, due to contact with endometrium. The embryo, a 
bilaminar germ disk with beginning amniotic cavity below, is composed of a thick 
plate of ectoderm and a thin plate of primitive entoderm. The cavity within the ovum 
(future chorionic cavity) contains artifactual blood. Hematoxylin and eosin. X<100. 


This is a conelusion which we draw not from the small number of 
conceptuses which we have obtained, but from much more extensive 
studies of the endometrium as it reflects changing endocrine activity 
of the ovary. The values in Column 4 of Table I do not vary signifi- 
eantly from the figure 14+2. Difficult as it is to determine just how 
long progestin has been acting on an endometrium, it is even more dif- 
ficult to determine the exact age of an embryo. The fact that the figures 
in Column 4 of Table I were derived from estimates in regard to both 
these factors may account for the minor deviations noted. 


2. THE TIME OF NIDATION 


Heuser and Streeter? have shown in the monkey that when contact 
is made with the endometrium, the trophoblastic tissue of the tiny 
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vesicle consists only of the thin shell of the blastocyst itself and a small 
grouping of cells which, together with the fewer and more primitive 
‘*formative’’ cells, make up the embryonic pole. It is beneath this 
area that nidation occurs. The trophoblastic nuclei of the auxiliary cells 
promptly become distinguishable from the formative cells, multiply, 
and form an invasive syncytium. We have as yet seen no free human 
blastocyst. In our youngest ovum, Mu-8020 (Fig. 1), syneytium and 
signs of early lacunae are easily discernible. The number and size of 
the formative cells in the embryonic disk, and the integrity of the 
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Fig. 3.—Si-7699. An 11.5-day human ovum embedded in twenty-five-day secre- 
tory endometrium. The endometrial epithelium has completely regenerated over the 
ovum, although some coagulum from a near-by defect is apparent on the surface. 
Within the outer syncytiotrophoblast is an intercommunicating lacunar network con- 
taining some maternal blood. The inner cytotrophoblastic layer of the chorion is be- 
ginning to develop. The bilaminar germ disk (embryo) is seen toward ‘4 o’clock,” 
with its amniotic cavity below and its exocoelomic cavity above. There is a sugges- 
tion of early decidua about the ovum and the moderately prominent spiral arteriole, 
ane surrounding predecidua in the lower right corner. Hematoxylin and eosin. 
x ; 


amniotic cavity, together with the mass of the whole ovum and the 
degree of development of the trophoblast, indicate that the conceptus 
is seven to eight days old. Furthermore it should be noted that the 
single coitus in this case preceded operation by 7.5 days. Embedment 
has barely begun, yet the trophoblastic growth must have taken a con- 
siderable time, possibly as long as 48 hours, to be accomplished. This 
would place nidation five to six days after ovulation; i.e., on the nine- 
teenth to the twentieth day of a twenty-seven-day cycle. 

Our next specimen in the order of age is that of Wi-8004 (Fig. 2). 
This was almost completely submerged in the endometrium, yet its 
histology indicates that it is only nine to ten days old. Judging from 
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the histologic relationship of endometrium to trophoblast, nidation must 
have been started at least three days before; i.e., between the sixth and 
seventh postovulatory days, or between the twentieth and twenty-first 
days of a twenty-seven-day cycle. Study of these two conceptuses indi- 
eates that contact with the endometrium may be established as early as 
the fifth or sixth postovulatory day. 

If we consider one of the older ova, Al-7700 (Fig. 5), which is re- 
garded as being twelve to thirteen days old, we see it is still not com- 
pletely covered, but the advanced relationship between the trophoblast 
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Fig. 4.—Re-7950. A twelve-day human ovum embedded in twenty-three-day se- 
cretory endometrium. The latter is at its peak of physiologic edema. The defect in the 
surface of the endometrium has not yet been completely repaired. The structure of 
the ovum is essentially the same as that of Si-7699 (Fig. 3), except that the lacunar 
network within the syncytiotrophoblast is more prominent. The exocoelomic cavity is 
a little larger and the embryo is located in the more usual position; i.e., directly at 
the embryonic pole instead of to one side, as in the former specimen. Hematoxylin 
and eosin. X<100. 


and the endometrium, as well as between the lacunae and the maternal 
vessels, indicates an attachment of more than three days, perhaps as 
many as five days. Thus nidation in this case might have occurred as 
late as the eighth day after ovulation; i.e., on the twenty-second day of 
a twenty-seven-day cycle. 

Comparison of the estimated duration of embedment with the degree 
of endometrial development at the time of operation leads us to think 
either that nidation may occur on an endometrium exhibiting a vari- 
able degree of what has long been ealled ‘‘progestational’’ or ‘‘fune- 
tional’’ activity, or else that the degree of ovular development may 
vary considerably at the moment nidation is started.* For example, 


*That the former is more likely has already been suggested in a previous com- 
munication.‘ 
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comparison of ova Re-7950 and AI-7700 (Figs. 4 and 5) will show 
that, although the conceptuses are of about the same age and have 
apparently been on the endometrium the same period of time, the phase 
of endometrial development varies by as much as three days. 

Even more striking is the discordance between Wi-8004 (Fig. 2) 
and Re-7950 (Fig. 4). Although the former is considered to be two 
to three days younger than the latter, the endometrium surrounding it 
is dated as three days older than that on which the much more advanced 
ovum is embedded. 


i 
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Fig. 5.—AI-7700. A 12.5-day human ovum embedded in twenty-six-day secretory 
endometrium. This specimen is less deeply implanted than the 9.5, 11.5,- and twelve- 
day stages. The overlying endometrium is either very deficient or necrotic. The 
trophoblastic lacunae, constituting the future intervillous space of the placenta, are 
more prominent and contain more maternal blood than in the younger ova. The 
primordia of chorionic villi are seen in the four masses of proliferating cytotropho- 
blast located at ‘3,’ 4,” “6,” and “8 o’clock” respectively. The embryo is essentially 
the same as in the twelve-day specimen. Early decidual reaction about the ovum is 
slightly more prominent than in the 11.5-day specimen. Vascular response to the 
ovum is marked in the surrounding endometrium and appears in the form of large, 
dilated, thin-walled sinusoids. Endometrial glands are of actively secretory type. 
Hematoxylin and eosin. 100. 


Ova Mu-8020 and Si-7699 (Figs. 1 and 3) are more nearly comparable. 
The former is three to four days younger than the latter, and the cor- 
responding endometrium is in a phase dated three days earlier. Both 
these ova started embedment on a similar phase of endometrial develop- 
ment. 

Not only may the endometrium vary at the time of nidation, but, as 
has already been stated, the conceptuses may vary in age from a 
minimum of five days to a maximum of perhaps even eight days at the 
time they start to invade the endometrium. 
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The earliest likely attachment we have seen takes place when the 
endometrium is in the primary edematous stage with beginning glandu- 
lar secretion (Mu-8020). The latest nidation of which we have evi- 
dence, in the three cases cited, apparently occurred only one to three 
days later (Al-7700). During this phase there is still much edema, 
but, toward the end of it, also swelling of the stroma cells around the 
hypertrophied spiral arterioles and just beneath the binding epithelium. 
In other words, nidation seems to take place on endometrium which is 
from nine to six days shy of a complete menstrual predecidua; i.e., be- 
tween days nineteen and twenty-two of a twenty-seven-day cycle. 


TABLE II. LOCATION OF IMPLANTATION SITES OF NORMAL AND ABNORMAL EMBRYOS 












































— prep LOCATION OF IMPLANTATION SITE 
ESTIMATED | CONTAIN eae Rididstes 
CASE AGE OF |ING ACTIVE +e ANTERIOR OR yrs poe 
OVUM CORPUS PLA CEMENT POSTERIOR z 
(DAYS) LUTEUM ‘ WALL 
Mu—8020 7.5 Right | Nearer left Posterior Normal 
Wi—8004 9.5 Right /|Right cornu Posterior Normal 
Si—7699 11.5 Left Equidistant Posterior Normal 
Re—7950 12.0 Right |Nearer right Posterior Normal 
Al—7700 12.5 Right |Left Posterior Normal 
Ru—7801 13.5 Right |Nearer right Posterior Normal 
Bu—7802 16.5 Right |Left Posterior Normal 
Er—7850 11.5? Left Nearer right Anterior Abnormal 
Sm—8000 11.5? Left Left Anterior Abnormal 
Tr—7770 11.5? Right | Right Anterior Abnormal 
Br—7800 13.0? Right | Right Anterior Abnormal 
Be—7771 —* Left -- Anterior Abnormal 








*This specimen could not be dated due to the absence of the embryo. 


3. THE LOCATION OF EMBEDMENT 


Table II shows the location of the implantation sites in the several 
uteri, and, for comparison, the respective ovaries containing the active 
corpora lutea. Surprisingly, all the normal conceptuses were found 
implanted on the posterior wall of the uterus, whereas all those consid- 
ered abnormal were located on the anterior wall. This may be a spuri- 
ous relationship, but it is interesting, at least for the time being. There 
seems to be no correlation between lateral placement and the ovary of 
origin. Apparently, as in the monkey, the free blastocyst is passively 
moved about in the uterine cavity until it is able to attach itself. The 
duration of its stay in the uterus, and hence the age at which it enters, 
cannot be stated conclusively until after the recovery of free blastocysts, 
a difficult accomplishment. 


4. THE FREQUENCY OF ABNORMAL OVA 


Four of our twelve specimens are judged to have defective auxiliary 
structures; a fifth ovum, Be-7771, is certainly abnormal for it lacks 
the embryo. Hertig and Edmonds” have already demonstrated that the 
absence of all or most of the embryo is the commonest single finding 
in completed spontaneous abortions. 

Five (42 per cent), then, of the 12 embryos are considered abnormal, 
thus giving evidence of inevitable abortion. If 42 per cent of preg- 
nancies are aborted, many must be lost before the diagnosis of preg- 
nancy is made, for it is computed that only about 8 per cent of diag- 
nosed pregnancies are spontaneously aborted.’' If this figure of 8 














982 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


per cent approaches accuracy, we must assume that additions to our 
collection will contain a smaller proportion of abnormal embryos, or that 
subsequent growth in those which appear abnormal would re-establish 
normal structure. 


SUMMARY 


1. Seven very young normal human conceptuses and five abnormal 
ones have been recovered from twelve of 60 excised uteri. One of the 
normal specimens, Mu-8020, estimated to be seven to eight days old 
(mean: 7.5) is, as far as we know, the youngest human embryo yet 
reported. The others range in age up to sixteen to seventeen days 
(mean: 16.5). By comparison of the age of the embryo with the asso- 
ciated endometrial histology, it is apparent that ovulation in two well- 
controlled cases occurred about fourteen (fifteen to thirteen) days 
before the anticipated dates of menstruation. 


2. From a consideration of three ova estimated to be 7.5, 9.5, and 
12.5 days old (mean values), we learn that nidation takes place at a 
variable age of the embryo, perhaps from the fifth to the eighth day of 
age, and on an endometrium which may vary in phase from the nine- 
teenth to the twenty-second day of a twenty-seven-day cycle (catamenia 
on the twenty-eighth day). 

3. The seven normal conceptuses were found on the posterior wall of 
the uterus, and the five abnormal ones on the anterior wall, probably 
a correlation which will not hold when more specimens are collected. 
The locus of nidation is not affected by the side on which the egg enters 
the uterus. 


4, Five (42 per cent) of our twelve young embryos are so pathologic 
as to indicate probable early abortion. This figure (42 per cent) is of 
course higher than the percentage of abortions among diagnosed preg- 
nancies. It is conceivable that more cases will show a lower proportion 
of defective ova. It seems likely from these findings, however, that 
either many pregnancies abort before recognition, during apparent nor- 
mal menstruation, or that cytologic improvement takes place in some 
formerly abnormal conceptuses. 
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DISCUSSION 


DR. WILLIAM E. STUDDIFORD, New York, N. Y.—The results which have 
been reported have been reached by a correlation of clinical facts with histologic 
study. This has resulted in the full utilization of a very limited supply of material. 
Such material might be more rapidly gathered if organized search for such speci- 
mens, under the direction of Dr. Rock, was carried out in institutions similar to 
the Free Hospital for Women in Brookline. While considered at Bellevue Hospital, 
the idea was abandoned because of the lack of opportunity for the prolonged study 
of the patient while on a preoperative waiting list. Without the accumulation of 
the necessary clinical facts, the mere collection of the specimens would not be of 
any great value. 

A more rapid accumulation of such early embryos might serve to reinforce or 
modify certain of the observations made on the basis of the present series. The 
estimation of the probable time of ovulation coincides fairly closely with the 
present clinical beliefs. Might not study of augm’nted material reveal occasional 
wider variations in this time? The question of duration of the functional capacity 
of spermatozoa in humans can only be answered in further studies. Certain ex- 
perimental studies in animals suggest that their function shows a sharp decrease 
after twenty-four hours. 

Most remarkable is the occurrence of 42 per cent abnormal embryos, apparently 
doomed to abortion, a figure much higher than the accepted abortion rate. With 
the accumulation of a larger series, is it not probable that this percentage will 
decrease? No more understandable is the preference of the abnormal ovum for 
the anterior wall of the uterus. Here it would seem certain that a larger series 
would prove such a conclusion to be in error. 
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HE exact etiology of abnormal bleeding from the uterus, excluding 





that due to neoplasms, continues to be obscure. The increased 
knowledge of the reproductive cycle and our appreciation of the vari- 
ous means by which uterine bleeding can be produced experimentally 
































in those mammals that menstruate, make it quite obvious that previ- 
ous explanations, such as hyperestrinism, failure of ovulation, and 
ovarian deficiency do net fully explain all types of excessive and 
prolonged bleeding. Even the terms menorrhagia and metrorrhagia 
have lost their supposed differential significance because of the in- 





sistence of some gynecologists that bleeding due to breakdown of a 
nonprogestational endometrium is not menstruation. Failure of ovu- 
lation may, of course, result in hyperestrinism but the disturbances 
which result may be due to a deficiency of progesterone rather than 
to hyperestrinism. The only salient point seems to be that whenever 
the ovary is unable for any reason whatever to undergo periodically 
a eycle manifested by growth and rupture of a follicle, with formation 
of a normal corpus luteum, followed by normal involution of that 
corpus luteum, abnormal bleeding may occur. This, however, does 
not mean that abnormal bleeding always occurs whenever the ovary 
is unable to undergo an ovulatory cycle. Many fairly regular periods 
doubtless oceur during adolescence, lactation, and the climacterie in 
the absence of ovulation without the appearance of excessive or pro- 
longed bleeding. In fact, estrogen-deprivation of proper magnitude 
practically always results in menstruation. The complicating factor 
is progesterone. Progesterone-deprivation of proper magnitude also 
results in menstruation, and furthermore, even small amounts given 
for only a few days may result in progesterone-deprivation bleeding 
regardless of whether the endometrium shows progestational changes 
or not. 

If it be true that prolonged and excessive bleeding, occurring espe- 
cially in adolescent girls and young women, is associated with failure 
of ovulation, one might expect beneficial results from the use of pro- 








*Read, by invitation, at the Sixty-Seventh Annual Meeting of the American Gyne- 
cological Society, Skytop Lodge, Pa., June 15 to 17, 1942. 
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gesterone. If the bleeding be due to hyperestrinism, progesterone 
should result in a decrease in the hyperestrinism, even though the 
amount of estrogen being produced remains unaltered. Also after ¢ 
course of treatment with adequate amounts the endometrium should 
break down and be shed as during menstruation following an ovula- 
tory cycle. This by itself should be beneficial, since it should result 
in the destruction of a hyperplastic endometrium. Progesterone might 
also be expected to have an effect on the pituitary, perhaps decreasing 
the output of follicle-stimulating hormone. Follicle growth is ordi- 
narily relatively suppressed when corpus luteum activity is greatest, 
probably because of inhibition of the pituitary, and hence the admin- 
istration of progesterone might be expected to produce an effect on 
the pituitary similar to that brought about by activity of the corpus 
luteum itself. With these thoughts in mind we have treated a group 
of patients with progesterone and anhydrohydroxy progesterone.* 

Progesterone has already been used by numerous investigators for 
the treatment of functional uterine bleeding, although the results 
have not been consistent (see Hamblen, 1942). Increased bleeding 
has been sometimes observed (Hamblen, 1936) whereas improvement 
has also been observed (Clauberg, 1932: Knab, 1933; Lauterwein, 
1940: Wenner, 1940; Wiesbaden, 1941; Wilson, 1936). 

The general plan of treatment was to withhold therapy until bleed- 
ing had been in progress for two weeks or more. Progesterone was 
then given daily by intramuscular injection for a period of four to 
eight days. In the earlier observations only 2 mg. were given daily 
but, as the hormone became more readily available, the dose was in- 
creased to either 5 or 10 mg. daily. Anhydrohydroxy progesterone 
(ethinyl testosterone, pregneninolone) has been given orally to several 
patients. The amount given has varied from 180 mg. to 600 mg., but 
in general the total dose was given over a period of from four to 
eight days. In those cases in which there was anemia, some form of iron, 
usually ferrous sulfate, was given. The basal metabolic rate was de- 
termined in the majority of the cases at some time during the period 
of observation. Desiccated thyroid, however, was not given initially 
to any of the patients until after the effect of progesterone had been 
observed. In some cases abnormal bleeding occurred while thyroid 
was being given and in them the thyroid was continued at the same 
level while the effect of progesterone was being observed. 

The detailed menstrual records and the pertinent data coneerning 
therapy are shown in the charts. The duration of bleeding is shown 
by the broad black lines or squares. The height of the black band does 
not accurately indicate the amount of bleeding, except that the nar- 
rower bands and smaller squares indicate bleeding described by the 
subject as being scant. The duration of medication is indicated by the 


*The progesterone and anhydrohydroxy progesterone used in this study were fur- 
nished by The Schering Corporation, Bloomfield, N. J. 
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short line just above the indicated amount. All amounts over 100 mg. 
represent anhydrohydroxy progesterone given orally, and all amounts 
under 100 mg. represent progesterone given intramuscularly. When 
the indicated amount was between 20 and 40 mg., the daily amount was 
5 mg., and when the total amount was more than 40 mg. and less than 
100 mg., the daily dose was 10 mg. In the few instances in which less 
than 20 mg. were given, the daily dose was usually 2.0 mg. 

From an inspection of the charts, it is evident that in many instances 
essentially normal menstrual periods occurred for several months after 
a single course of injections. In other cases the bleeding ceased either 
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Figs. 1 to 5.—Detailed chronologic record of the periods of bleeding and the therapy 
utilized. 


during the injections or within a few days after the injections, but 
prolonged bleeding recurred again within a few weeks. In still other 
cases the bleeding was interrupted only to be followed by amenorrhea 
for many weeks. When the larger doses of progesterone or of anhydro- 
hydroxy progesterone were given, there was usually an increase in 
bleeding, beginning about forty-eight hours after the discontinuation 
of the hormone and lasting for about five or six days. In most instances 
this progesterone-deprivation bleeding was not excessive, but occasion- 
ally the bleeding was considerably more than the subject ordinarily 
experienced during a menstrual period. 
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The data presented in the charts have been studied to ascertain, if 
possible, how much effect the progesterone has really had on the course 
of the disease in these patients. The duration of bleeding before therapy 
has been contrasted with the duration of bleeding after therapy. For 
this study five consecutive periods have been considered. The first 
period (days 1 to 30) is one of thirty days in which no therapy was 
given. In many instances the amount of bleeding in this period was 
negligible because of the frequent occurrence of amenorrhea prior to 
abnormal bleeding. The second period of thirty days (days 31 to 60) 
followed the first period and was terminated on the last day of therapy. 
These two periods in reality cover the period of sixty days immediately 
preceding the last day of therapy, and any bleeding occurring during 
these periods represents bleeding unaltered by therapy, except as it 
may have been influenced by the short period of therapy. The third 
period (days 61 to 70) is of only ten days. Since progesterone-depriva- 
tion frequently is followed by a menstrual period, it seemed necessary 
to separate any bleeding which may have occurred for this reason from 
bleeding which occurred subsequently. The fourth period (days 71 to 
100) covers the first thirty days after the time when progesterone- 
deprivation bleeding should have been completed and the fifth and 
final period (days 101 to 130) covers the next thirty days. By group- 
ing the data in this manner it is possible to compare the duration of 
bleeding in two consecutive periods of thirty days each before (and 
including) therapy with the duration of bleeding in two consecutive 
periods of thirty days each after the cessation of therapy, the periods 
before and after therapy being separated by a period of ten days in 
which bleeding may have occurred as a result of withdrawal of the 
hormone. 

The data have been further rearranged into three groups. In the 
first group (Table I), the observations are listed in which the men- 
strual periods were essentially normal for four months or more after 


TABLE I. SUMMARY OF OBSERVATIONS IN WHICH THERAPY WAS FOLLOWED BY 
NorRMAL MENSES FOR FouR OR MorE MONTHS 
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*Progesterone or anhydrohydroxy progesterone, therapy ending sixtieth day (see 
text). , 
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In the second group (Table II), the observa- 
tions are listed in which there was a recurrence of abnormal bleeding 
in less than four months, and in the third group (Table III) are listed 
the observations in which amenorrhea followed either immediately or 
after two or three mensirual periods. 
are eight observations in which the follow-up has been for less than 
In each of these untabulated cases there was cessation 
of bleeding but the subsequent course was either unknown or the ther- 


In addition to the cases given 
























































apy had been too recent for adequate observation. ; 
TABLE II. StMMARY OF OBSERVATIONS IN WHIctL THERAPY WAS FOLLOWED BY 
RECURRENCE OF ABNORMAL BLEEDING WITHIN FouR MONTHS 
BLEEDING DURING DAYS Tan) 
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Observations in which the amount of progesterone given was less 
than 8.0 mg. (S.B.) or in which progesterone was given when the 
patient was not bleeding (A. O.; K. F.; J. C.) are not tabulated. Three 
observations with anhydrohydroxy progesterone are not tabulated. 
The doses used in one subject (P. K.), 120 mg. and 150 mg., are small 
and in both instances they were followed by larger doses so that the 
course immediately following was complicated by added therapy. The 
other untabulated observation (L.J.) was with 360 mg., but this was 
followed soon by 600 mg. 


The general impression gained from this study is that in about one- 
third of the instances the menstrual periods remained essentially nor- 
mal for many months after a single course of progesterone or anhydro- 
hydroxy progesterone, whereas in another third of the instances there 
was a recurrence of abnormal bleeding in less than four months. In 
the remaining third the bleeding ceased but amenorrhea ensued. How- 
ever, even in those cases in which there was a recurrence of bleeding 
within thirty to sixty days there seems to have been a significant re- 
duction in the amount of bleeding taking place in the first thirty days 
of the follow-up period (days 71 to 100). 

The average duration of bleeding in the first period (days 1 to 30) 
was essentially constant for all three groups of cases, about thirteen 
days, and similarly the average duration for the second period (days 
31 to 60) was the same, about twenty-three days. These averages 
serve as adequate evidence that abnormal bleeding had been present 
for a considerable time before treatment was begun. The amount of 
bleeding which occurred during the third period (days 61 to 70) was 
about the same for all groups, about six days. From this time on, how- 
ever, the reactions of the various groups are somewhat different. There 
was little difference in the fourth period (days 71 to 100) between 
those instances when normal cycles followed for at least four months 
(Table I) and those instances in which recurrence was to take place 
within four months (Table IT), the average duration in this period be- 
ing 5.6 and 5.1 days, respectively. There was no indication during the 
first month after therapy of what the future behavior was to be. In 
the instances in which amenorrhea followed therapy, the bleeding was 
considerably less, since many times the amenorrhea immediately fol- 
lowed the period of withdrawal] bleeding. In the last period (days 101 
to 130), there is an even more noticeable difference between the groups. 
In those instances in which normal cycles persisted (Table I), the aver- 
age duration of bleeding was only 6.6 days, whereas in those instances 
in which recurrence had taken place (Table II) the average duration 
of bleeding was 17.1 days. This was almost as much as in the thirty- 
day period prior to and including treatment. 

There is one other point which should be noted. In virtually every 
instance bleeding ceased (including withdrawal bleeding) within ten 
days of the discontinuation of therapy. The subsequent course varied 
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to be sure but in all instances but one (A. M.) the pattern of bleeding 
was measurably and significantly altered. 

The effect of progesterone on the endometrium itself has not been 
studied in this group of cases. Many of the subjects were adolescent 
girls, and it was thought inadvisable to subject them to the discomfort 
of biopsy of the endometrium. Diagnostic curettage was done in only 
a few eases, but in all of those in which it was done, the endometrium 
showed varying degrees of hyperplasia. 


DISCUSSION 


The mechanism whereby progesterone alters the pattern of bleeding 
is not entirely clear. There is no difficulty, of course, in explaining 
the bleeding which occurs following the administration of the hor- 
mone, for it is well established that progesterone-deprivation is ordi- 
narily followed by breakdown of the endometrium and bleeding (see 
Corner, 1939). This is the usual explanation for the course of events 
in the ovulatory cycle. Furthermore, the endometrium does not neces- 
sarily have to be in the late premenstrual phase for progesterone dep- 
rivation to produce bleeding. The administration of progesterone for 
only three or four days in the first half of the cycle may result in 
bleeding, even though the duration of injections is not long enough for 
the endometrium to show progestational changes. Even in patients 
with secondary amenorrhea, bleeding can be induced by the injection 
of progesterone for only a few days (Zondek and Rozin, 1938). In the 
observations reported here, there was an increase in bleeding in many 
instances, beginning about.forty-eight hours after cessation of therapy. 
These patients responded in an essentially normal manner, therefore, 
to progesterone-deprivation. This breakdown of the endometrium is 
undoubtedly just as effective as a curettage in so far as interruption 
of bleeding is concerned. In every instance but one, there was com- 
plete interruption of bleeding for a time at least. 

The course of events, after the initial deprivation bleeding had oe- 
curred, is more intriguing. In those instances where normal cycles 
occurred for many months, it is obvious that the disturbance in ovarian 
activity, which is assumed to be responsible for the abnormal bleeding, 
was fundamentally changed. The change from abnormal bleeding to 
normal cycles was so abrupt that it seems unlikely that it was due to 
pure chance. It seems probable, also, that this change was brought 
about by a change in the activity of the pituitary. Estrogens are 
known to affect the pituitary, although there is a difference of opinion 
concerning the effect ; some experiments indicate inhibition and other 
experiments indicate stimulation. 

If it be assumed that estrogen inhibits the pituitary, the following 
explanation would appear logical. The ovary is stimulated to a certain 
point, but inadequately for ovulation to oecur, This results in the 
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continuous production of estrogen which in turn may inhibit the pitu- 
itary so that the amount of gonadotropie hormone being elaborated is 
never quite adequate to induce ovulation. This results either in amen- 
orrhea or prolonged bleeding, conditions present in this type of patient. 
When progesterone is given, the estrogen is inhibited and consequently 
the pituitary is released from inhibition by the estrogen so that it may 
produce a quantity of gonadotropic hormone adequate to induce ovula- 
tion, in which event a normal ovulatory cycle ensues. 


Another explanation can be developed from the fact that follicular 
erowth is relatively suppressed by the presence of functional corpora 
lutea. Mammals which ovulate spontaneously do not ovulate when 
funetional corpora are present nor do those animals which require the 
stimulus of mating (such as the rabbit) ovulate following mating when 
functional corpora are present. In fact, the administration of pro- 
gesterone to the rabbit prevents ovulation following mating, apparently 
because the pituitary is unable to release gonadotropiec hormone under 
these conditions (Makepeace, Weinstein and Friedman, 1938; Fried- 
man, 1941). One might suppose, therefore, that progesterone itself, 
in the cases under discussion, had suppressed the production of gonado- 
tropic hormone sufficiently so that the ovary was not being stimulated. 
This should result in widespread follicular atresia and henée in a re- 
duction in the amount of estrogen being produced. Then, as the pitu- 
itary escaped from its inhibition by progesterone, it might produce 
gonadotropic hormone at a more rapid rate and hence stimulate the 
ovary sufficiently so that ovulation could take place. 

The explanation of the observation that recurrence may take place 
within two or three months, or that amenorrhea may ensue is not so 
involved. If one assumes that progesterone in these cases had had no 
effect on the fundamental ovarian dysfunction, the result is precisely 
what would be expected. Progesterone-deprivation probably leads to 
a fairly complete breakdown of the endometrium, and consequently 
the hyperplastic endometrium was eradicated, the result being the 
equivalent of a curettage. The subsequent behavior would, of course, 
be essentially the same as before therapy except that it ordinarily 
requires several weeks before the endometrium becomes sufficiently 
hyperplastic to result in excessive bleeding. 

The amount of progesterone used and the duration of therapy are 
such that the procedure is quite simple. It is only necessary to give 
about 5 mg. daily for six days. It is probably important, however, to 
give the hormone every day, not every second or third day. Pro- 
gesterone is apparently rapidly absorbed and metabolized since depriva- 
tion bleeding ordinarily begins within forty-eight hours. The omission 
of a single injection may, therefore, result in a significant reduction 
in the amount of hormone being made available. The amount of 
anhydrohydroxy progesterone necessary to produce an effect similar 
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to 25 to 50 mg. of progesterone is not evident from this study. How- 
ever, deprivation bleeding occurred when 80 mg. or more were given 
daily for five or six days. 

It is of interest that there were many recurrences of abnormal bleed- 
ing in this group of cases. It seems probable, therefore, that prolonged 
bleeding, once it has been observed in a given subject, is highly indic- 
ative of the presence of a fundamental defect in the pituitary-gonadal 
relationship. Whether or not this disturbance is irreparable can only 
be determined by prolonged observation and therapy by the trial and 
error method. Thyroid may be very helpful in a small proportion of 
the cases. In two eases of the present series there was marked im- 
provement when thyroid was given. Whether or not these subjects will 
mature into normal women capable of childbearing remains to be seen. 
One cannot refrain, however, from supposing that the disturbance in 
ovarian function present in these individuals is very similar to the 
disturbance in ovarian function observed in a certain strain of rats 
(Wolfe, Burack and Wright, 1940) that have a fundamental defect in 
their ovulating mechanism. These rats have periods of persistent 
estrus, due to persistence of follicles and failure of ovulation, inter- 
spersed with periods of anestrus in which there is more cornification 
of the vagina than usual. In addition the fertility is low. But more 
important, this disturbance in the pituitary-gonadal relationship is 
apparently hereditary. Similarly, there is a strain of mice which has 
a hereditary defect, resulting in a pituitary which has no eosinophiles. 
These mice are deficient in growth hormone and consequently remain 
dwarfed unless given anterior pituitary implants as extracts (Smith 
and MacDowell, 1930). If the inability of these individuals to ovulate 
regularly is a hereditary or congenital characteristic it would perhaps 
be unwise to attempt to induce ovulation, even were it possible to do 
so, since if followed by pregnancy it would tend to increase the number 
of individuals with the defect. 

Ovarian deficiency may, of course, be produced surgically. In this 
study, there were four subjects in whom functional uterine bleeding 
developed soon after the removal of one ovary. This is not surprising 
since removal of one ovary and part of the remaining ovary in some 
rodents (rats, rabbits, and guinea pigs) disrupts the pituitary-gonadal 
relationship so much that ovulation fails to occur and a state of con- 
tinuous estrus occurs. In the unilaterally castrated individuals re- 
ported here, progesterone seems to have been beneficial since in each 
ease normal cycles followed the therapy for several months. 


SUMMARY 


The detailed menstrual records of 24 adolescent girls and young 
women with functional uterine bleeding are given. These subjects 
were given progesterone or anhydrohydroxy progesterone, and the ef- 
fect on the menstrual pattern was observed over a period of many 











Son Tee RRO RE CIT RRR 











ALLEN AND HECKEL: PROGESTERONE IN UTERINE BLEEDING 995 


months in most eases. In general, the administration of approximately 
30 mg. of progesterone was followed by cessation of bleeding within 
ten days of the last injection. Progesterone deprivation bleeding oc- 
curred frequently, thereby explaining the bleeding occurring in the 
first few days after therapy. In about one-third of the observations, 
normal cycles occurred for four months or more after therapy, whereas 
in another third there was a recurrence in less than four months. Even 
in these, however, there was no recurrence in the first month. In the 
final third of the observations, amenorrhea followed immediately or 
after two or three cycles. 
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DISCUSSION 


DR. EMIL NOVAK, Battimore, Mp.—I do not believe that anyone is alto- 
gether satisfied with the results of organotherapy for functional bleeding. There 
are various reasons for this, among them is the fact that many seem to look upon 
functional bleeding as a single entity, and to fit all cases into one clinical and 
therapeutic mold. As a matter of fact, it is quite certain that the endocrine im- 
balance differs very much in different cases, both qualitatively and quantitatively, 
and our present methods do not always equip us for intelligent appraisal of each 
case on its individual merits. 

Hither the ovulatory or the anovulatory type of cycle may undergo aberrations 
which express themselves clinically as functional bleeding. The anovulatory, which 
may perhaps be considered the more primitive type, is more prone to upsets than 
the ovulatory, and it is this broad variety of dysfunction which is concerned in 
the so-called metropathia hemorrhagica of Schréder, and which is represented by 
the cases reported today by Dr. Allen. 

One obvious comment on this paper must be that the patients reported are all 
very young, at least 13 of the 24 being between twelve and seventeen, inclusive. 
There is no doubt that in many young girls functional bleeding corrects itself, 
through the spontaneous establishment of ovulation, without any treatment. It 
would probably be possible to collect a series of the same size, with as many cures, 
without any organotherapy. Nor are the results better than many have reported 
with other hormonal methods, such as androgenic therapy. 

This is not a criticism of the employment of progesterone, which is certainly as 
rational as any other plan, and which I also employ frequently. But there is still 
much to learn as to the role of progesterone in the cycle. It has physiologic prop- 
erties not always easy to reconcile. Its deprivation brings about the menstrual 
bleeding of the ovulatory cycle; its injection in the first half of the intermen- 
struum brings about bleeding from an endometrium which is not progestational; 
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it has been shown by Hartman and Speert that in the castrated monkey, contrary 
to the former view, it can bring about a progestational endometrium without pre- 
liminary priming with estrogen; it undoubtedly plays a part in estrogen partition 
as Smith and Smith have shown; and so on. 


Dr. Allen has endeavored to bring about progestational changes in the endo- 
metrium, and this is certainly possible, as many investigators have shown. But 
it is not certain that full progestational effects are always necessary to bring 
about correction of abnormal bleeding. Indeed, good results have been reported 
by many with much smaller dosage, although it must be admitted that many of 
these reports are uncritical. The physiologic effects of hormone injections do not 
necessarily parallel the histologic. 

Finally, even though progestational effects are produced, it does not necessarily 
follow that the pituitary function can be beaten into a cyclic submission by reg- 
ular repetitions of this highly expensive treatment. The mere existence of func- 
tional bleeding of this type presupposes a disordered and perhaps unresponsive 
pituitary. 

Instead of injecting various hormones and attacking the problem peripherally, 
the as yet purely utopian ideal would be to nurse the ailing gland back to normal 
in some fashion or other. Aside from constitutional measures, it is possible that 
recent investigations on the relation of certain vitamin factors to the hormones 
may prove helpful. Allen and Figge have recently shown the apparent importance 
of the pantothenic acid factor in the production of the gonadotropic hormones by 
the pituitary, and Dr. Figge and I are now endeavoring to apply this observation 
clinically, although it is too early to speak of results. 


DR. JEAN PAUL PRATT, Detroit, MicH.—The problem considered by Dr. 
Allen is complex because functional bleeding is, as yet, unsatisfactorily explained. 
We know too little about the causes of the cycle in normal menstruation. Accept- 
ing the ovary-pituitary relationship, we must still determine what influences the 
pituitary. To what extent do the thyroid and other glands of internal secretion 
influence the pituitary? 

The endocrine glands are functionally related to each other, to the autonomic 
nervous system, to the general state of health, to the level of nutrition, to the age 
of the patient, to the emotions and to the environment. It is essential, therefore, 
to approach this special problem by a consideration of the patient as a whole. 
This broad view does not preclude the investigation of special features, but it does 
help to keep the proper balance in the interpretation of accumulated data. The 
studies on progestin are commendable for even if they do not provide the answer 
to the treatment of functional bleeding, they contribute to our fundamental knowl- 
edge of this complex subject. 


DR. JOE V. MEIGS, Boston, Mass. (By Invitation).—In our clinic in the Mas- 
sachusetts General Hospital we have been using a method similar to Dr. Allen’s 
and our results have been about like his. We feel that in the younger age group 
we have been able to relieve about 50 per cent of our patients. A good many of 
the older group were also relieved. 

We have had patients who have been vitamin deficient. In one case a young 
girl with scurvy had eaten good food at home, but when away at school she ate 
ice cream, soda, candy, and cake instead of regular meals. She began to bleed 
abnormally and when she returned home there was direct evidence of scurvy. 


DR. GEORGE VAN 8. SMITH, Brook.ine, Mass.—From our studies of estrogen 
metabolism in functional uterine bleeding, Mrs. Smith and I are convinced that 
an adequate amount of progesterone constitutes specific therapy, not only for the 
bleeding itself but also, in cases before the menopausal years, for the endocrine 
dysfunction which is responsible for this bleeding. The partition of the urinary 
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estrogens before and during this type of flow reflects a complete absence of luteal 
control. The administration of adequate progesterone not only stops the flow, but 
alters the partition of the urinary estrogens in the direction of what is found 
during the luteal phase of a normal cycle. Urinary findings at the start of the 
artificially induced period which follows progesterone are similar to those at the 
start of a normal postovulatory catamenia. It is because of this latter effect, 
namely the reproduction of a normal progestin-withdrawal bleeding, that we be- 
lieve spontaneous ovulatory cycles are observed to occur in cases of functional 
flowing following adequate progesterone treatment. Our studies indicate that 
progestin-withdrawal flow is associated with a sudden increase in the rate of 
estrogen destruction which is not found at the start of simple estrogenic bleeding. 
We have come to the conclusion that progestin-withdrawal bleeding, with its asso- 
ciated sudden increase in estrogen destruction, provides a necessary synergistic 
stimulus, which I have already described, for the normal growth and maturation 
of the ovarian follicle. 

My own clinical experience with 11 cases to date supplies the strongest support 
for these deductions from our laboratory findings. My present treatment for 
typical functional flowing is as follows: First, the bleeding is stopped with pro- 
gesterone, which in a severe case may require 25 mg. a day for five days. Two to 
four days later another flow will begin. Counting the start of this progestin- 
withdrawal flow as day one, I begin on the twenty-first day a series of five daily 
injections of 10 mg. of progesterone plus 0.5 mg. of estradiol. The last injection 
is given on day 25 and three to five days later a period, normal in amount and 
duration, occurs. 

One patient, whose functional flowing, beginning at puberty twelve years ago, 
had failed to respond to all conservative medical and surgical measures for eight 
years, was treated by this method. After 7 cycles of the above therapy she has 
had regular menstruation from secretory endometrium since October, 1941. Estro- 
gen studies throughout the months of treatment indicated that spontaneous luteal 
secretion in this case did not begin until after the first two cycles of treatment, 
and did not reach the normal postovulatory level until after the last cycle of 
artificially induced menstruation. This was undoubtedly as recalcitrant a case as 
one would ordinarily encounter. From Dr. Allen’s observations it would appear 
that repeated treatment is not necessary in all cases. 

I have yet to discover whether or not spontaneous ovulatory cycles may be es- 
tablished consistently by this means in women with functional uterine bleeding 
under the early forties, or how long they will continue after cessation of treat- 
ment. At least I can tell patients when they are going to flow and how long it 
will last, so long as I employ this cyclic therapy. 


DR. GEORGEANNA SEEGAR JONES, Battimore, Mp. (By Invitation). —From 
a purely experimental point of view, Dr. Allen’s work is most interesting as it 
demonstrates what effect progesterone will have on uterine bleeding and opens 
many theoretical possibilities. In our work we have been more concerned with 
the practical therapeutic aspects and have approached the problem from a slightly 
different point of view. First, we have considered only those cases suitable for 
progesterone therapy where there has been functional uterine bleeding associated 
with endometrial hyperplasia. We have not considered the term functional uterine 
bleeding as synonymous endometrial hyperplasia, even in those cases occurring at 
puberty. Therefore every patient had had a dilatation and curettage before pro- 
gesterone therapy was instituted in order to establish the diagnosis. 

Second, in a study of such cases we have found that a simple dilatation and 
curettage is all that is necessary to relieve a number of these patients of their 
symptoms. Therefore, no patient has been treated with progesterone until it has 
been demonstrated that a therapeutic curettage will not control her bleeding. 
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Third, we have used a different technique. We have regarded progesterone as 
i a form of substitution therapy and have usually considered it necessary to con- 
tinue that therapy cyclically over a period of three or four months.. That this 
method is efficacious is demonstrated by the fact that endometrial biopsies taken i 


during the second and third month of treatment have shown an increase in secre- 
tory reaction over the first month, when, as a matter of fact, the hyperplastic 
gland pattern is usually still evident. 

In the treatment in 111 cases of endometrial hyperplasia, before we used pro- 
gesterone, the first three groups, comprising 63 cases, were under the age of 35 and 
more pertinent to the discussion at hand. Of the 63 cases, 25 responded satis- 
factorily to a simple dilatation and curettage. In the remaining 38 cases there 
was a recurrence of abnormal bleeding, and it was necessary to perform more 
radical procedures in 14 cases. These 38 cases really corresponded to our pro- 
gesterone-treated cases. 

Another series demonstrated the result of treatment with progesterone in 28 
cases, all of which had failed to respond to a simple curettage. Only 2 of the 
series required hysterectomy, one not being treated on our service and the other 
being operated upon for chronic salpingitis. The remaining 26 cases responded 
to progesterone. Fourteen are well after a single course of progesterone. Three 
are still under the initial therapy, and 9 are asymptomatic at present but have 
had recurrences requiring additional progesterone courses. These 9 cases illus- 
trate Dr. Allen’s point, that progesterone therapy will not prevent recurrences of 
the disease in a certain number of cases. 

Another series briefly summarizes the reasons why we feel that progesterone ; 
should be at least more adequately tried. Out of 111 cases, treated without the ’ 
use of hormones, 33 per cent required radical procedures, whereas it has been pos- 7 
sible to reduce this figure to 7 per cent with the use of progesterone. It seems 
1 that such a reduction is extremely worthwhile since the majority of patients are 
| under 35 years of age. 








DR. ALLEN (Closing).—Needless to say, I am well aware of the fact that con- 
trols have to be made. In this study detailed observations were made before and 
after therapy, and an attempt has been made to record as accurately as possible 
the duration of bleeding in the period just before therapy and in the period just 
after therapy. With the data arranged in this manner it is permissible to con- 
sider the period prior to therapy as a control period. If one were comparing the 
effects of progesterone with other methods of treatment, such as good food, thyroid 
and iron, the results obtained in one series with one method of treatment could 
be compared with the results in another series with another type of treatment. 
The results obtained are surely not due to chance, for in all instances except two 
or three, bleeding was measurably less in the month following therapy than in 
the previous control period. 

I believe that in an adolescent girl of 13 or 14, it is a matter of opinion whether 
it is more radical to use progesterone or to do a diagnostic curettage. I prefer to 
use progesterone, since it is more rational than curettage, fully as effective, and 
no more expensive. 

We have also observed pain following the progesterone-withdrawal. I might 
also say that in one patient with amenorrhea we have induced menstrual periods 
with progesterone. In this patient, two periods were induced by therapy after 
about fourteen months of amenorrhea. A normal period occurred one month later 
and then the patient became pregnant. 
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THE EXPERIENCE OF THE JOHNS HOPKINS HOSPITAL 
WITH CESAREAN SECTION* 


AN ANALYSIS OF 1,333 OPERATIONS 


C. P. Mananan, M.D., H. F. ConNnauiy, Jr., M.D., AND 
N. J. Eastman, M.D., Bautimore, Mp. 
(From the Department of Obstetrics, Johns Hopkins University and Hospital) 


N VIEW of the many statistical studies of cesarean section already 

published, some explanation would seem necessary in venturing to 
present yet another. The present group of cases appears worthy of 
record for a number of reasons. In the first place, it is one of the larg- 
est series thus far reported, comprising 1,333 operations, and therefore 
permits of statistical analysis with a minimum of sampling error. See- 
ond, 718 of these cesarean sections were performed because of con- 
tracted pelvis. These 718 cases of contracted pelvis necessitating ad- 
dominal delivery occurred in a total series of 7,226 cases of pelvie con- 
traction. Quite apart from the size of this group of contracted pelves, 
and more important, is the fact that the late Dr. Whitridge Williams, 
from the earliest days of the clinic, insisted on meticulous pelvie 
mensuration, including a diagonal conjugate measurement, checked by 
a senior staff member. Almost half of the total operations here re- 
ported, or 43.7 per cent, were done under his surveillance. His con- 
servatism in the use of cesarean section in contracted pelvis and his 
rigid adherence to contraindications are well known; and his suecessors 
have endeavored in general to follow the same policy. We, however, 
have had the advantage of a technical aid during the past decade which 
was unknown throughout the greater part of his time, namely x-ray 
pelvimetry, and, as we shall show, this adjunct has played an. impor- 
tant role in the recent management of these cases and in the results 
achieved. We have here then a large series of contracted pelves, accu- 
rately measured, many by x-ray, and managed, we believe, in accord- 
ance with a fairly uniform and conservative policy. This affords un- 
usual opportunity for studying the prognosis of labor in various degrees 
of pelvie contraction. Third, the series ineludes 894 classical cesarean 
sections performed by more than fifty operators over a span of forty- 
five years and is thus large and variegated enough to permit of certain 
conclusions about the possibilities and limitations of that operation. 


TYPES OF OPERATION 


In the early years of the service thirty-three vaginal cesarean sections 
were done, mostly for eclampsia. There were five maternal deaths, a 

*Read, by Dr. Eastman, at the Sixty-Seventh Annual Meeting of the American 
Gynecological Society, Skytop Lodge, Pa., June 15 to 17, 1942. 
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mortality rate of 15.1 per cent. We have excluded these from con- 
sideration not only because vaginal cesarean section is virtually an 
abandoned operation today, but also because the issues involved are 
different from those of abdominal delivery. We have also excluded 
eleven extraperitoneal cesarean sections (9 Waters and 2 Latzko) be- 
cause their number is too small to merit attention. There were no 
maternal deaths in the extraperitoneal group. Nor have we included 
cases of rupture of the uterus or instances in which the infant weighed 
less than 1,500 Gm. in the belief, again, that the problems presented by 
such eases are different from those of cesarean section as the term is 
ordinarily used. This leaves 1,333 operations, of which 67.1 per cent 
were classical, 16.3 per cent low cervical, and 16.6 per cent cesarean 
section-hysterectomy (Table I). During the past decade the incidence 
of low cervical section has risen slightly to 20.0 per cent, while that of 
cesarean section-hysterectomy has fallen by about the same degree to 
12.6 per cent. 
TABLE I. TYPES OF CESAREAN SECTION 


TYPE CASES PER CENT 




















Classical 894 67.1 

Low cervical section 218 16.3 

Cesarean section-hysterectomy 221 16.6 
1,333 100.0 
INCIDENCE 


The period over which the clinie has operated has been divided into 
four decades, counting backward from Dee. 31, 1941. The experience 
of the period 1896 to 1901 has been ineluded with that of the first 
decade since the material of those six years, two cesarean sections, would 
obviously have no significance if analyzed separately. The incidence 
has been calculated on the basis of total hospital deliveries (ward and 
private) in which the infant weighed 1,500 Gm. or more. The inci- 
dence is avowedly high (Fig. 1), particularly in the last decade, but 
in evaluating these figures it is desirable to recall that our elinie admits 
no normal multiparas to the ward service, handles a clientele which is 
50 per cent negro, and during the past six years has served as the 
referral center for all pathologic cases encountered in the State Board 
of Health’s nineteen prenatal clinies scattered throughout the counties 
of Maryland. The marked increase in our incidence of cesarean sec- 
tion in the last decade is due chiefly to the institution of this referral 
service, but partly to a more liberal use of abdominal delivery in cer- 
tain eases of placenta previa, fulminating pre-eclampsia, and in certain 
patients who have had previous cesarean sections. 


INDICATIONS 


As may be seen in Table II, the indications fall into six groups as 
follows: contracted pelvis and mechanical dystocia, 58.4 per cent; 
toxemias, 15.0 per cent; previous cesarean section, 11.2 per cent; hemor- 
rhage, 6.6 per cent; intercurrent disease, 3.0 per cent; and unclassified, 
5.8 per cent. In the first group, contracted pelvis naturally accounts 
for the great majority of the cases, constituting the primary indication 
in 44.5 per cent of the whole series. Uterine inertia is the second most 
common ecause in this group, prompting 5.4 per cent of the operations. 
This heading includes, along with uterine inertia, cases of so-called 
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cervical dystocia, dystocia dystrophy syndrome, and prolonged labor 
with bad obstetric history. The term ‘‘disproportion’’ is not listed as 
a single cause since, in our experience, it is always secondary to some 
specific cause such as contracted pelvis, over-size baby, malpresentation, 
or some combination of such specific causes. In the series as a whole, 
fulminating pre-eclampsia accounts for 7.7 per cent of the operations, 
but in the last decade for 12.7 per cent, a sharp increase which will 
be discussed subsequently. 

While it is customary to report incidence and indications in the man- 
ner we have done, a more accurate picture of the policy of a given 
clinie toward cesarean section may be had by reporting the percentage 
of cases in any specified complication which are treated by cesarean 
section. For instance, among our 7,226 cases of contracted pelvis, 718, 
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Fig. 1.—Showing the increasing incidence of cesarean section by decades and race. 
TABLE II. PRIMARY INDICATIONS 
: | CASES | % 
Contracted Pelvis Contracted Pelvis — | 595 44.5 
and Uterine inertia 72 5.4 
Mechanical Dystocia: Malpresentations (45) ; Oversize baby (14) 59 4.4 
Tumor blocking birth canal 21 1.5 
Elderly primigravidas 35 2.6 
58.4% Total for group 781 58.4 
Toxemias: Pre-eclampsia 104 7.7 
Hypertensive vascular disease 93 6.9 
Eelampsia (before 1920) 6 0.4 
15.0% Total for group 203 15.0 
Previous Cesarean Previous cesarean section 115 11.2 
Section Total for group 115 
11.2% 
Hemorrhage; Placenta previa 40 3.0 
Premature separation of placenta 48 3.6 
6.6% Total for group 88 6.6 
Intercurrent Disease: Heart disease, tuberculosis, ete. 40 3.0 
3.0% Total for group 40 
Unclassified : Sterilization (before 1930), 34; Other 72 106 5.8 
5.8% Total for group 106 
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or 9.9 per cent, were handled by abdominal delivery. During the first 
three decades, the incidence rose progressively to 13.8 per cent, but has 
fallen to 10.4 per cent in the last ten years (Fig. 2). Fig. 3 shows our 
incidence of cesarean section in eases of contracted pelvis according to 
decade and diagonal conjugate measurement. For exampl¢, among 
patients with diagonal conjugates between 9.0 and 9.4, only 60 per cent 
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Fig. 2.—Showing incidence of cesarean section in cases of contracted pelvis (c.d. 


of 11.5 cm. or less) by decades. Total cases of contracted pelvis, 7,226; number 
delivered by cesarean section, 718; percentage delivered by cesarean section, 9.9. 
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Showing incidence of cesarean section in cases of contracted pelvis according 
to decade and diagonal conjugate measurement. 


Fig. 3. 
were delivered abdominally in the first decade, 75 per cent in the second, 
87.5 per cent in the third, but in the fourth ten-year period, 100 per 
cent. Indeed, during the past decade all women with diagonal con- 
jugates under 10.0 have been delivered abdominally. On the other 
hand, in the group between 10.0 and 10.9, a substantial reduction in the 
incidence of cesarean section has occurred during the past decade, the 
percentage of abdominal deliveries being definitely less than in the 
last decade and in the ease of the 10.0 to 10.4 group, being even lower 
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than in the second decade. It is this diminished incidence of cesarean 
section in the 10.0 to 10.9 group which has brought about the lowering 
in the total incidence of cesarean section in contracted pelvis as shown 
in Fig. 2. 

Fig. 4 shows that despite the diminished incidence of cesarean section 
in contracted pelvis during the past decade, a dramatic reduction has 
occurred in our stillbirth and neonatal mortality among this group. 
All mortality figures reported are uncorrected. In the white, the figure 
has fallen to one-third that of the previous deeade and in the black to 
one-half. We believe that there are three main factors responsible for 
these results. (1) X-ray pelvimetry has made possible a more precise 
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Fig. 4.—Showing the stillbirth and neonatal mortality rate by decade in cases of 
contracted pelvis delivered vaginally (6,508 deliveries). 


estimation of pelvic size and architecture in the troublesome group with 
diagonal conjugates between 10.0 and 11.0 and has permitted a more 
correct prognosis in regard to the possibilities of pelvie delivery. Di- 
agonal conjugate measurements above 11.5 almost always rule out con- 
tractions of the inlet, but measurements betwéen 10.0 and 11.0 may 
reflect imperfectly the true or obstetric conjugate diameter. Thus, 
among women with diagonal conjugates of 10.5 em., the obstetric con- 
jugate may vary between 8.2 and 10.3, a range of more than two centi- 
meters. X-ray study of the architecture of the midpelvis also affords 
valuable information as to which eases may be delivered vaginally and 
which demand cesarean section. In our experience, then, this technical 
adjunct has played an important role not only in reducing infant mor- 
tality in the contracted pelvis group but in eliminating unnecessary 
cesarean section among these patients. (2) Another factor which may 
be eredited with the results shown in Fig. 3 is the realization that tests 
of labor in patients with contracted pelvis, when carried beyond thirty 
hours, yield a fetal mortality rate in excess of 30 per cent, as shown 
some years ago in our clinic by Peckham and Kuder. With rare excep- 
tions a careful weighing of all the factors concerned, including x-ray 
findings, after twelve hours of labor, is adequate to yield a proper de- 
cision as to whether or not abdominal delivery is necessary. (3) A 
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third factor which has proved helpful in our hands in establishing the 
prognosis of labor in contracted pelves is the behavior of the cervix. 
Stated briefly, in degrees of contracted pelvis incompatible with delivery 
from below, the cervix rarely dilates satisfactorily. By way of sup- 
porting this statement we have studied forty-nine labors in women with 
contracted pelves in which cesarean section was finally performed after 
thirty or more hours of labor and found that the cervix had reached 
full dilatation in only eight of these cases, or less than one-sixth; in 
twenty-nine of the cases, or one-half, the dilatation was less than 5 em. ; 
in thirteen or one-fourth, it was less than 3 em. even after thirty hours. 
To be sure, some of these cases may have been associated with uterine 
inertia, but the clinical fact remains that tests of labor which ultimately 
fail are usually stigmatized from the very beginning by a cervix which 
does not dilate; and conversely, among those which are ultimately sue- 
cessful, the cervix is usually near complete dilatation after twelve hours. 

Turning now to pre-eclampsia, the percentage of cases of that com- 
plication treated by cesarean section has risen from 2.0 per cent in the 
first three decades to 7.8 per cent in the last ten-year period. In other 
words, during the recent period about one pre-eclamptie in every thir- 
teen is delivered by the abdominal route. With occasional exceptions, 
all of the pre-eclampties so delivered fulfilled the following criteria: 
the disease appeared fulminating with convulsions imminent and did not 
respond to medicinal treatment; the pregnancy was four or more weeks 
from the expected date of confinement and conditions were unfavorable 
for rupture of the membranes, that is, the head was high and the cervix 
long, hard and closed. We believe that cesarean section is indicated 
under such circumstances. The reason for this attitude is not so much 
the fear of convulsions as the fact that the long period of time necessary 
to carry such patients before vaginal delivery can be effected safely, 
imposes a greater risk in the way of permanent vascular damage, than 
is represented by the general risk of cesarean section. 

Our incidence of cesarean section in other common complications is 
as follows: previous cesarean section (no other indication), 53.4 per 
cent for the series as a whole, 63.6 per cent for the past decade; placenta 
previa, 20.8 per cent for the series as a whole, 38.0 per cent for the past 
decade ; premature separation of the placenta, 27.3 per cent for the series 
as a whole, 31.0 per cent for the past decade; elderly primigravidas, 
18.6 per cent for the series as a whole, 25.0 per cent for the past decade. 


TABLE IIT. MATERNAL MorTALITY ACCORDING TO DECADE AND TYPE 























1333 Operations 38 Deaths Total mortality 2.8% 
894 Classical 20 Deaths Classical mortality 2.2% 
218 Low Cervical Section 6 Deaths Low cervical section mor- 2.7% 

tality 5.0% 
221 Cesarean section- 11 Deaths Cesarean section-hysterec- 
hysterectomy tomy mortality 
1896-1911 | 1912-1921 | 1922-1931 1932-1941 
n mn m on 
TYPE OF OPERATION | m | & a | n | © an | 
eI = f | & m | & m | & 
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Classical 24 | 4 [166/113] 2 |1.8 |244] 6 | 24/513] 8 | 15 

Low cervical section 0; 01]0 0; 0 {0 66] 3 | 45/152] 3 | 2.0 

Cesarean section- 
hysterectomy 17 | 1 |58] 43] 1 |2.3 | 76] 8 {105] 85| 2 | 2.2 
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MATERNAL MORTALITY 


As shown is Table ITI, among the 1,333 operations extending back to 
1896, there were 38 deaths, a gross uncorrected mortality rate of 2.8 
per cent. Among the 894 classical operations, there were 20 deaths, a 
rate of 2.2 per cent. The respective mortality rates for low cervical 
section and cesarean section hysterectomy were 2.7 and 5.0 per cent. 
During the past decade there were 513 classical cesarean sections with 
8 maternal deaths, a mortality rate of 1.5 per cent. The opinion has 
been expressed that any death rate above 1 per cent in cesarean section 
is too high; and we are in accord with this view so far as the white race 
is concerned, but doubt if it can be approached in the black. As shown 
in Fig. 5, the total maternal mortality for the white race was 2.0 per 
cent and for the black, 3.5 per cent. During the past decade the cor- 
responding percentages were 0.8 and 2.8, respectively (Fig. 6.). That 
this difference is not due to a preponderance of neglected cases of labor 
in the black race is shown by Fig. 7. Here it will be seen that even in 
elective cases the mortality of the colored race is two and one-half times 
that of the white. 
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Fig. 5.—Showing the maternal mortality in the total series according to race. 


Causes of Maternal Deaths.—The causes of the 38 maternal deaths are 
shown in Table IV. The most common cause was shock and hemorrhage. 
A critical analysis of these 9 cases would suggest, on hindsight, that the 
following errors of commission and omission played important roles in 
these fatalities: (1) The imposition of a shocking operation (cesarean 
section, hysterectomy in 5 of the 9) on patients already shocked from 
premature separation of the placenta, or exhausted by prolonged labor; 
(2) failure to protect such patients against shock by the liberal use of 
blood transfusions before, during, and after these operations. Less than 
one-fourth of the deaths (6 of the 38) were due to generalized peritonitis, 
but an equal number were the result of paralytic ileus alone, as attested 
by autopsy. In this latter group the earlier and more persistent use of 
continuous gastric suction might have saved some of these women. Of 
the 4 anesthetic deaths, 3 occurred in women who had been in labor over 
thirty hours, a cireumstance attesting the fact that patients exhausted 
by long labors are poor anesthetic risks as well as poor risks from the 
viewpoint of shock. 
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During recent years a number of clinics have reported a reduction 
in their materal mortality rates in cesarean section and have attributed 
this to abandoning the classical operation in favor of the low cervical 
technique. From the viewpoint of straight thinking it is worth while 
noting that our maternal mortality with classical cesarean section in 
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Fig. 6.—Showing the maternal mortality in the last decade according to race. 
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Fig. 7.—Showing the maternal mortality in elective cesarean section according to race. 


white women, counting from 1896, was 1.1 per cent in 354 elective cases ; 
in the last decade it was 0.7 per cent in 275 similar cases; no patients 
died from peritonitis, as attested by autopsy. We helieve, accordingly, 
that prior to the onset of labor, classical cesarean section will give as 
good immediate results as low cervical provided that contraindications 
are rigidly observed. Hence, we suspect that the improved mortality 
‘ates which have been credited to the low cervical technique are in many 
instances the result of stricter observance of contraindications, better 
judgment in the selection of cases and more blood transfusions. So far 
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TABLE IV. CAUSES OF 38 MATERNAL DEATHS IN 1,333 CESAREAN SECTIONS 
(MorTALITY 2.8%) 








Deaths Due Directly to Operation 


1. Shock and hemorrhage 9 Classical 4 
Cesarean section-hysterectomy 5) 

2. Generalized peritonitis 6 Classical 4 
Cesaréan section-hysterectomy 1 

Low eesarean section 1 

3. Ileus alone. (No general peritonitis; 6 Classical 3 
no mechanical obstruction) Cesarean section-hysterectomy 1 
Low cesarean section 2 

4, Ileus due to mechanical obstruction 3 Classical 3 
5. Thrombophlebitis with septicemia 4 Classical 2 
Cesarean section-hysterectomy 1 

Low cesarean section 1 


6. Anesthesia (including one aspiration 4 
pneumonia with death on first post- 
operative day) 

39 


ve 





Deaths Due to Intercurrent Disease 
Hypertensive vascular disease 
Acute thromboendocarditis 
Cerebral hemorrhage in pre-eclampsia 
Primary meningitis 
Miliary tuberculosis 
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as the late results are concerned, that is, the integrity of the sear, an 
inquiry into the literature shows a woeful lack of statistically valid, 
factual information supporting the supposed superiority of the low 
segment sear. 

The odds in the present series are weighted heavily against low 
cervical cesarean section inasmuch as this operation, until very recent 
years, has been reserved for potentially infected cases and any attempt 
to compare these eases statistically with our classical series would not 
be equitable. Nevertheless, our experience suggests that even this 
procedure becomes increasingly hazardous after eighteen hours of labor 
and in such eases had best be superseded either by cesarean section- 
hysterectomy or an extraperitoneal operation. 


DISCUSSION 


DR. FRED L. ADAIR, Cuicago, Itt.—There are two, possibly three, major 
differences between the series at the Chicago Lying-In Hospital and the series at 
the Johns Hopkins Hospital. In the first place, our series is limited to the white 
race. Second, our series is based predominantly on the low cervical operation, and, 
third, although it was not mentioned in the paper, I believe that our percentage of 
cases done under local anesthesia is much higher than in Dr. Eastman’s clinic. 

We have reported 1,000 cesarean sections covering a period from 1931 to 1938 
in 18,009 deliveries, an incidence of 5.5 per cent. From March 1, 1938, to March 
1, 1942, there were 11,232 deliveries with 497 cesarean sections, an incidence of 4.4 
per cent. I would like to point out that during this latter period we have insisted 
more vigorously on reaching a decision for or against cesarean section after twelve 
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hours of ruptured membranes or twenty-four hours of labor. This has not resulted 


in an increase of cesarean section notwithstanding this rule. 

In the first series of 1,000 cases the morbidity was 43.8 per cent. In the second 
series the morbidity was 32.9 per cent, a decrease of nearly 11 per cent. In the 
first series there was a mortality of 8 cases, or 0.8 per cent; in the second series 
a mortality of 2 cases, or 0.4 per cent, a decrease of 50 per cent in our mortality. 
And I might say that 50 per cent of the mortality in the first series was associated 
with infection, whereas in the second series there was no mortality from infection. 
It is very important then to recognize the contraindications against cesarean section, 
especially from the standpoint of the possibility of an infection which may ter- 
minate fatally. 

Another point I think is extremely important which Dr. Eastman did not men- 
tion is the question of outlet contraction. It is important to recognize it early as 
it is a bar frequently to natural or instrumental delivery. If it is not diagnosed 
early the contraindications for cesarean section have arisen before it is recognized 
and, of course, then the operation is too late to be advantageous. 

Another point is that there is a cumulative ri«. from cesarean section. A woman 
who has an initial cesarean section is exposed .o the risk of a second operation. 
In the morbidity series we found that 25.6 per cent of approximately 197 cases 
had had one previous cesarean section, and that 6.7 per cent had had more than 
one cesarean section. 

The lower segment operation was done in 87.2 per cent of the morbidity cases; 
the classical operation in only 0.6 per cent. Hysterectomy was associated with 
cesarean section in 10.3 per cent, and the vaginal operation was done in 1.8 per cent, 
which corresponds rather closely with the figures given by Dr. Eastman. We did 
a sterilization operation in 42 per cent of the morbidity cases. 

The indications for cesarean section were hemorrhage in 11.5 per cent; toxemia 
in 19.5 per cent; a cardiac condition in 5.5 per cent; previous cesarean section in 
6.7 per cent; coexistent pathology in 4.2 per cent; disproportion and dystocia in 
52.5 per cent. : 

Local anesthesia was used exclusively in 53 per cent; combined with general 
anesthesia in 20.9 per cent; and general anesthesia alone in 26 per cent. These 
figures apply to the morbidity series and not to the entire series of cases. 


DR. HARVEY B. MATTHEWS, Brooktyn, N. Y.—No discourse on cesarean 
section should omit a consideration of fetal mortality. At the Methodist Hospital 
of Brooklyn, from April 1, 1924, to Aug. 1, 1941, there were a total of 31,242 
deliveries with a total of 2,089 fetal deaths or a rate of 6.6 per cent. In this 
series there were 1,116 cesarean sections with a total of 68 fetal deaths, giving a 
rate of 6 per cent. I appreciate the fact that there were considerable more 
vaginal deliveries than deliveries by cesarean section; however, the figures do bring 
out the point that fetal survival is not necessarily simply a matter of performing 
cesarean section. 

Let us take, for the sake of comparison, the fetal mortality rate in cesarean sec- 
tion in 3 other representative hospitals. We find the following: The Chicago 
Lying-in, 6.7 per cent in 1,000 cesarean sections; The Woman’s Hospital, New York, 
6.69 per cent in 912 cesarean sections; The Philadelphia Lying-in, 10.8 per cent in 
830 cesarean sections. Our rate of 6.0 per cent in 1,116 sections compares favorably 
with these figures. 

In our series, prematurity constituted the largest group of nonsurvivals (25, or 
4.0 per cent) and this is in line with other reports. Cesarean section apparently 
gives no better assurance of survival of the viable premature than well-managed 
vaginal delivery. Congenital anomalies made up the next largest group in our 
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series of nonsurvivals (12 or 1.9 per cent), and here I should like to point out 
that, whenever possible, every cesarean section should be preceded by an x-ray 
examination of the fetus in utero and thus rule out, at least, certain types of 
anomalies. Neonatal infection, eclampsia, hemorrhagic disease of newborn, and 
intracranial hemorrhage were among other causes listed. 


In conclusion, I should like to emphasize again that cesarean section carries with 
it a sizable fetal mortality and that we should constantly reiterate this fact in all 
our discussions of cesarean section to the end that the lay public, as well as the 
medical profession, may more fully realize that abdominal section is ‘‘no positive 
assurance of a live baby.’’ 


DR. WILLIAM R. NICHOLSON, PHILADELPHIA, Pa.—The anesthesia is an im- 
portant consideration in determining the fetal mortality in cesarean section. For 
some time I have made a practice of having the woman brought into the operating 
room, placed on the table, catheterized, and the abdomen prepared before any 
anesthetic is given. A very slight anesthesia, not much deeper than the first stage, 
is given and as soon as the woman is unconscious the incision is made. The baby 
is probably only two minutes under very moderate anesthesia before its delivery. 
This has made a tremendous difference. Formerly I did not do a cesarean section 
unless I had a man on the other side of the table perfectly competent to take over 
the patient, thus enabling me to attend to the resuscitation of the baby. Under 
this plan of reduced amount of anesthesia for the baby in utero we find that the 
baby inspires as soon as delivered. 


DR. EASTMAN (Closing).—Since the subject of cesarean section runs almost 
the whole gamut of obstetrics, it was obviously impossible to deal with more than 
a few aspects of the problem in this survey. With regard to Dr. Adair’s comments 
upon outlet contraction, our experience has been that outlet contraction alone is 
rarely an indication for abdominal delivery. In a primigravida with a breech 
presentation and outlet contraction, or in a woman with a large baby and outlet 
contraction, it may occasionally be necessary, but in our series there are only 12 
instances in which cesarean section was performed solely on the grounds of a 
diminished bi-ischial diameter. 

In regard to our fetal mortality, this figure was 6.0 per cent for the entire 
series. The greater number of these stillbirths and neonatal deaths were the result 
of premature separation of the placenta, placenta previa, and toxemias of pregnancy. 
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THE POSSIBLE ETIOLOGIC ROLE OF GYNECOLOGIC LESIONS 
IN THE PRODUCTION OF HYPERTENSION* 


Houston S. Everett, M.D., anp Roger B. Scortr, M.D., 
BALTIMORE, Mp. 


(From the Department of Gynecology of the Johns Hopkins University and 
Hospital) 


HAT arterial hypertension is frequently associated with renal 
disease has been accepted as a fact since the classic contributions of 
Bright. The recent brilliant experimental work of Goldblatt, Paged, 
and others, however, has led to a renewed interest in this subject which 
has resulted in the recording of much eareful investigation, both experi- 
mental and clinical. The recent literature is so replete with articles, 
many of which contain complete bibliographies, that a comprehensive 
review would be not only time-consuming but superfluous. 
Since the observations to be recorded herewith are at least suggestive 
that hypertension may result from partial ureteral occlusion, a brief 
review of the literature of this phase of the subject is appropriate. 


From the field of animal experimentation the reports are meager and 
conflicting. Hinman and Morrison’s' work with experimental hydro- 
nephrosis in rabbits led them to suspect that renal blood flow was 
diminished. Enger, Gerstner and Sarre? using direct measurements 
found that when the intraureteral pressure was over 60 there was a 
significant fall in renal blood flow, often as much as 35 per cent. Levy, 
Mason, Harrison and Blalock* measured renal blood flow after ureteral 
ocelusion in eight dogs; the average reduction was 41 per cent. Three 
of their dogs developed hypertension, and Megibow, Friedberg, Rodbard 
and Katz‘ reported hypertension in 6 of 7 dogs after bilateral complete 
ureteral occlusion, and in 5 of 7 dogs after partial occlusion of both 
ureters. These workers have explained the frequent occurrence of 
hypertension in their animals on the basis of renal ischemia.  Lichel- 
berger® on the contrary was unable to demonstrate the development of 
hypertension in any of 20 dogs subjected to partial ureteral constric- 
tion, even though half of her dogs progressed into uremia. 

On the clinical side Schroeder and Steele’ have observed bilateral 
hydronephrosis in 11 and unilateral hydronephrosis in 20 of 71 patients 
with essential hypertension. Approaching the subject from the op- 
posite angle, Braasch, Walters and Hammer’ found hypertension in 
only 72, or 22 per cent, of 372 patients with hydronephrosis; but in 
10, or 34.4 per cent, of 29 patients in whom the hydronephrotic kidney 
was removed, or the hydronephrosis corrected by conservative surgical 
measures, the blood pressure returned to normal and remained so for 
from one to five years following operation. Such observations can only 
lead to the conclusion that hydronephrosis due to ureteral obstruction 

*Read at the Sixty-Seventh Annual Meeting of the American Gynecological Society, 
Skytop Lodge, Pa., June 15 to 17, 1942. 
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must in some individuals at k 1st result in arterial hypertension. The 
failure of every individual so to respond to the presence of hydro- 
nephrosis merely falls in line with similar observations regarding many 
types of renal disease. Even the severest forms of atrophic pyelo- 
nephritis with marked sclerosis of the arterioles and small arteries of 
the kidney, the type of lesion most commonly considered as playing a 
large etiologic role in the production of hypertension, may at times 
occur in individuals with perfectly normal blood pressures. This fact 
has been well demonstrated recently by Crabtree and Chaset® as well 
as others. To explain the lack of uniformity of response in arterial 
tension to similar renal lesions on the part of different individuals is 
difficult and beyond the scope of this paper. 


The observations to be recorded herein were begun more or less 
accidentally. About three years ago one of us (Everett), with the 
collaboration of W. J. Sturgis,® decided to study the effect of a variety 
of major gynecologic disorders upon the urinary tracts. In undertaking 
this study we hoped to be able to observe personally findings recorded 
previously in the case of large pelvie tumors such as uterine fibroids 
and ovarian cysts by Kretschmer and Kanter,’ and in the ease of uterine 
prolapse by Brettauer and Rubin"' and by Wallingford.'? In addition, 
we wished to make similar observations on patients suffering from pelvic 
inflammatory disease, a phase of the subject concerning which prac- 
tically nothing could be found in the literature. Exactly 50 per cent of 


TABLE I. URINARY TRACT DISORDERS OBSERVED BEFORE THE INSTITUTION OF 
TREATMENT IN 100 PATIENTS WITH VARIOUS GYNECOLOGIC LESIONS: 


A—UppeER TRAcT DILATATION 















































NO. BILATERAL DILATATION | UNILATERAL DILATATION 
TYPE OF LESION 
icin STUDIED NO. | % NO. % 
1. Uterine fibroids 
a. Above pelvic brim 13 8 61.5 2 15.4 
with salpingitis 
b. Above pelvic brim 17 6 35.3 + 23.5 
without salpingitis 
c. Below pelvie brim 8 1 12.5 1 12.5 
with salpingitis 
d. Below pelvic brim 9 1 1 2 22.2 
without salpingitis 
2. Chronic salpingitis 9 1 11.1 3 33.3 
3. Subacute salpingitis 12 + 33.3 3 25.0 
with pelvic masses 
4. Pelvic abscess (i 2 28.6 2 28.6 
5. Ovarian cyst 4+1* +2" 40.0 
6. Carcinoma of ovary 5 3 60.0 
7. Complete procidentia| 3+ 1* 1 25.0 1 25.0 
of uterus 
8. Incomplete prolapse 10 3 30.0 1 10.0 
of uterus with cysto- 
cele 
9. Cystocele without pro- 3 0 0 0 0 
lapse of uterus 
Total 100 31 31.0 19 19.0 




















*Cases also included in one of the groups with uterine fibroids, 
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our subjects showed some degree of either bilateral or unilateral pelvie 
and ureteral dilatation. The distribution of such dilatation among 
various gynecologic diagnostic groups is shown in Table I, and the 
results of observation of urinary tract abnormalities other than dilata- 
tion is shown in Table II. From Table II it can also be seen that 
36 per cent of the 100 patients were found to have some degree of 
arterial hypertension. This seemed an extraordinarily high incidence of 
this condition for a group of patients whose average age was only 37.06 
years, and of whom only 14 were more than fifty years of age. Further 
analysis revealed that 25 of the patients with hypertension were in 
the group of 50 showing pelvic and ureteral dilatation, an incidence 
of 50 per cent for this group, while only 11 or 22 per cent, of those 
without upper urinary tract dilatation were hypertensive. 


TABLE II. OBSERVATION ON THE URINARY TRACTS OTHER THAN THE PRESENCE OR 
ABSENCE OF UPPER TRACT DILATATION IN 100 GYNECOLOGIC PATIENTS 


BLADDER UPPER TRACT| DIMINISHED HYPER- 















































TYPE OF CONDITION eal INFECTION | INFECTION FUNCTION TENSION 
NO. % NO. % NO. % NO. % 

Uterine fibroids with- 26 8 30.8 | 4 15.4 | 3 Hio.| 2 46.1 
out pelvic inflam- 
mation 

Uterine fibroids with 21 6 28.6 1 4.8 3 14.3 9 42.8 
pelvic inflammation 

Pelvic inflammation 28 5 18.0 1 a6) 3 10.7 | 5 18.0 
without fibroids | 

Other conditions 25 } 6 24.0; 1 40) 1 4.0 | 10 40.0 

Total 100 23 | 23.0 | 7 7.0 | 10 10.0 | 36 | 36 














Of the 23 bladder infections 11 were in the group without upper tract dilatation 
and 12 in that with dilatation. 

Of the 7 upper tract infections only 1 was in the group without dilatation. 

None of the 10 cases with diminished function were in the group without dilata- 
tion. 

Of the 36 hypertensive patients 11 were among the 50 patients without dilata- 
tion, an incidence of 22 per cent for the group, and 25 were in the group with 
dilatation, or an incidence of 50 per cent for this group. 

: Average age of the 100 patients: 37.06 years. Only 14 were more than 50 years 
of age. 





Following these observations it was decided to continue the studies 
upon as many of these 100 patients as possible in order to observe the 
effects of appropriate gynecologic treatment upon the dilated urinary 
tracts and upon the hypertension. For the purpose of these studies 
the 100 patients were divided into 4 groups as follows: 


Group I, 39 patients with neither urinary tract dilatation nor hypertension. 
Group II, 25 patients with both urinary tract dilatation and hypertension. 
Group ITI, 25 patients with urinary tract dilatation without hypertension. 


Group IV, 11 patients with hypertension without urinary tract dilatation. 
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TABLE III. OBSERVATION ON THE UPPER URINARY TRACTS FOLLOWING APPROPRIATE 


GYNECOLOGIC TREATMENT IN 30 oF THE 50 PATIENTS SHOWING UPPER 
Tract DILATATION BEFORE TREATMENT 















































RETURNED TO| PARTIAL eae 
TYPE OF CONDITION NO. NORMAL rEGREssIon | “°? CHANGE 
FOLLOWED 
No. | % No. | % | NO %o 
Uterine fibroids without pel- 8 5 | 62.5 1 12.5 2 | 25.0 
vic inflammation 
Uterine fibroids with pelvic 8 4 | 50.0 2 25.0 2 25.0 
inflammation 
Pelvic inflammatory disease, 10 3 |} 30.0 5 50.0 2 20.0 
chronic, subacute and pel- 
vie abscess 
Ovarian cyst ] 1 100.0 
Uterine prolapse with cysto- 3 1 | 33.3 2 66.6 
cele 
Total 30 13 | 43.3 9 30.0 8 26.7 
All eases with pelvic inflam- 18 7 | 38.9 7 38.9 4 | 22.2 
mation 
Uncomplicated tumors (myo- 9 5 | 55.5 2 22.2 2 22.2 
mas and ovarian cysts) 


























Of the 13 patients whose upper tracts returned to normal none had shown upper 
tract infection and only 3 had shown bladder infection in the original studies. 

Of the 17 patients whose upper tracts failed to return to normal 3 had shown 
upper tract infections and 6 bladder infections in the original studies. 





TABLE LV, FoLLow-up STUDIES ON HYPERTENSION 


























GROUP I: GROUP II: GROUP III: GROUP IV: 
39 CASES 25 CASES 25 CASES 11 CASES 
NO DILATATION DILATATION DILATATION HYPERTENSION 
NO HYPERTEN- AND WITHOUT WITHOUT 
SION HYPERTENSION | HYPERTENSION DILATATION 
Definite hyperten- 0 14 0 5 
sion. Systolic 
blood pressure 
above 160 and/or 
diastolic blood 
pressure above 95 
Borderline —hyper- 0 11 0 6 
tension. Systolic 
blood pressure 
140-160 and/or 
diastolic blood 
pressure 90-95 
Number followed 20 13 14 2 definite 
6 definite 2 borderline 
7 borderline 
Improved 1 definite to 
normal 
1 definite to 
borderline 
4 borderline 
to normal 
2 definite 
temporarily 
or moder- 
ately im- 
proved ns 
No change 19 1 definite 11 4 
2 borderline 
Blood pressure in-|1 developed 1 borderline 2 normal to 
creased definite to definite definite 
hypertension | 1 definite and|/ 1 normal to 
higher borderline 
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Wig. 1. Fig. 2. 


Fig. 1.—Left retrograde pyelogram of a colored patient, aged 37 years, with 
uterine fibroids extending above the umbilicus. Intravenous pyelograms had shown 
similar dilatation of the right pelvis and ureter, but this plate was made because of 
poor visualization of the left tract by the excretory method. The patient’s blood pres- 
sure at this time was 226/132. 

Fig. 2.—Bilateral retrograde pyelogram of the same patient illustrated in Fig. 1, 
six weeks after supravaginal hysteromyomectomy and left salpingo-oophorectomy. 
It can be noted that the urinary tracts have returned to essentially normal propor- 
tions. The patient’s blood pressure had been reduced to 154/84 at the time of dis- 
charge from the hospital and was 195/110 when this plate was made. In the course 
of a year, however, it returned to its preoperative level. 





Fig. 3. Fig. 4. 


Fig. 3.—Preoperative intravenous pyelograms of a colored woman, aged 43, with 
large uterine fibroids, chronic salpingitis and left ovarian abscess. 

Fig. 4.—Preoperative retrograde pyelogram of the same patient as Fig. 3, made 
to obtain better visualization of the left urinary tract. The preoperative blood pres- 
sure was 144/80. Operation was supravaginal hysteromyomectomy, and _ bilateral 
salpingo-oophorectomy. 
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Fig. 5. Fig. 6. 


Fig. 5.—Retrograde right pyelogram of the same patient as illustrated in Figs. 3 
and 4. Note the return to normal of the pelvis and ureter. On the left side, the one 
upon which the ovarian abscess had been situated, dilatation of the pelvis and ureter 
equal to that present preoperatively persisted. After 19 months the patient’s blood 
pressure had increased to 150/100. 

Fig. 6.—Right retrograde pyelogram of a colored woman, aged 53 years, with 
pelvic cellulitis and bilateral H. coli infection of the upper urinary tracts. There was 
marked diminution of the phenolsulphonephthalein output from both kidneys. She was 
treated with sulfanilamide and diathermy with resulting eradication of the urinary 
tract infection, return of the phenolsulphonephthalein output to normal, and marked 
improvement in the pelvic cellulitis. The blood pressure before treatment was normal 
128/78. 








Fig. 7.—Posttreatment right pyelogram of the same patient as Fig. 6. There is 
some decrease in the size of the pelvis and ureter but definite dilatation is still pres- 
ent. On the left side, which was similar to the right before treatment, there was no 
senna. in size. After twenty months the patient’s blood pressure had risen to 

/ 3 











1016 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


Hypertension was classified as either definite or borderline, those 
patients with a systolic blood pressure of more than 160 and/or a 
diastolic pressure of more than 95 being assigned to the definite group. 
In the borderline group were included those patients with a systolic 
pressure of 140 to 160 and/or a diastolic pressure of 90 to 95. 

The results of treatment upon the urinary tracts in 30 of the 50 
patients who had shown pelvic and ureteral dilatation are shown in 
Table III. In Table IV are shown the results of blood pressure studies 





Fig. 8. Fig. 9. 


Figs. 8 and 9.—Right and ieft pyelograms of a white patient, aged 64 years, with 
complete rrocidentia of eight years’ duration. The preoperative blood pressure was 
200/100. There was no change in the pyelograms following correction of the prolapse 
by the Richardson composite operation, but there was slight improvement in the 
hypertension, the blood pressure being 162/92 at the time of discharge from the 
hospital and 175/100 after nineteen months. 


made from one to two years following completion of treatment. Table 
V is an attempt to correlate the follow-up studies on hypertension 
with those on the urinary tracts for the group, while Tables VI and VII 
show the details of some individual patients in this regard. 

In addition to the 100 patients originally studied, a second hundred 
with pelvic masses at least sufficiently large to fill the cul-de-sae of 
Douglas, but who were not subjected to urologic examination, have been 
analyzed for the incidence of hypertension. This condition was found 
in 44 of this group, the average age of which was 39.4 years. In the 
total 200 patients studied, therefore, an incidence of 40 per cent of 
arterial hypertension was found. In Table VIII the incidence of hyper- 
tension according to race and age is analyzed and compared with a 
control group of 200 patients, 100 white and 100 colored, taken from 
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routine admissions to the gynecologic wards. Such a group of necessity 
includes a considerable number of patients with major gynecologic 
disorders, such as are being considered herein, but it also includes 
a sufficient number of patients without pelvic masses or uterine pro- 
lapse to make it worth while for the sake of comparison. 


TABLE V. URINARY TRACT STUDIES IN PATIENTS FOLLOWED FOR HYPERTENSION 























| ORIGINAL STUDY FOLLOW-UP STUDY 
| ;NFECTED| DIMIN — 
‘UPPER | ISHED NO NORMAL _— 
TRA a FuNcTION| "| DILATA- 
sceandaleall! nig sin tia TION 
Group II: 8 cases improved 0 3 7 5) 2 
Group II: 5 cases with blood 3 2 3 ] 2 
pressure unchanged or in- 
creased 
Group III: 3 cases which devel- 2 2 3 1 2 
oped hypertension 
Group III: 11 cases in which 0 0 8 + 4 
blood pressure remained nor- 
mal 




















In Table IX the incidence of hypertension in the two groups is 
shown in comparison with that found by Wetherby’ in a group of 
3,250 women. Wetherby has defined hypertension in this group to 
include all patients with a systolic blood pressure of 150 or more. He 
has made no division as to race, so for the purpose of comparison with 
his figures this division is omitted in our groups also. However, in 
analyzing our results it must be borne in mind that a large proportion, 
77.5 per cent, of our patients were colored. In a study of 1,198 colored 
and 989 white hypertensive patients admitted to the Louisville City 
Hospital during the same period, Weiss and Prusmack** found that 
hypertension occurred a decade earlier in the negroes than in the 
whites. 

DISCUSSION 

Tables VIII and IX show conclusively that the incidence of hyper- 
tension in the group of patients under consideration is definitely higher 
than in two control groups of similar age. This difference is most 
striking in those patients from 30 to 39 years of age, and the incidence 
of the gynecologic disorders under consideration is also highest among 
patients falling into this age group. These findings taken alone are 
suggestive that these gynecologic disorders may play some etiologic role 
in the production of hypertension. The studies of the urinary tracts in 
the first 100 patients showed that the incidence of hypertension was 
more than twice as great in those patients who showed evidence of 
urinary tract stasis as in those in whom such stasis was absent. This 
finding is at least suggestive that if these gynecologic conditions do 
play an etiologic role in the production of hypertension, they probably 
do so as a result of their interference with the normal function of the 
urinary tracts. 
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TABLE IX. COMPARISON OF PERCENTAGE INCIDENCE OF HYPERTENSION BY AGE 
DECADES IN 200 PATIENTS STUDIED, AUTHOR’S CONTROLS, AND 3,250 WOMEN 
REPORTED BY WETHERBY 











AGE SERIES STUDIED AUTHOR’S CONTROL 3,250 WOMEN 
WETHERBY 

Under 20 50.0 1.05 
20-29 12.5 15.8 3.01 
30-39 32.9 17.6 10.33 
40-49 50.0 25.9 40.89 
50-59 75.0 57.1 50.50 
60-69 100.0 57.0 66.82 
70-79 














We feel that such a concept may offer a possible explanation for the 
syndrome sometimes referred to as ‘‘myoma heart,’’ which has hitherto 
not been adequately explained. We furthermore feel that in planning 
gynecologic treatment for patients suffering from such diseases as tend 
to interfere with the normal function of the urinary tract, therapeutic 
methods should be chosen which tend as nearly as possible to remove 
completely such interference. This we believe is particularly pertinent 
regarding the selection of operation or irradiation therapy for uterine 
fibroids. The latter type of therapy, although it may relieve the obvious 
symptoms of fibroids such as uterine bleeding, does not remove the 
tumors. Furthermore, as has been shown previously in two publica- 
tions by one of us (Everett’® 1°), this type of therapy per se sometimes 
results in fibrosis with stricture formation in the lower ureters. We, 
therefore, feel that before selecting irradiation therapy for uterine 
fibroids, the presence of hydronephrosis and hydroureter should be 
eliminated by intravenous urography, and indeed that probably the 
best policy is to confine such therapy to that relatively small group of 
patients in whom there is some absolute contraindication to surgical 
intervention. Furthermore, it is not unusual to encounter patients 
near the menopausal age with uterine fibroids which are producing no 
symptoms. It has been our tendency in the past to defer operation with 
the assurance that if the condition remains asymptomatic until the 
menopause is fully established: no further trouble is likely to ensue. 
We now feel that before such a policy is decided upon, the absence of 
ureteral compression by the fibroid masses should be determined by 
means of intravenous urography. 


In Table III an attempt was made to find some common factor such 
as the presence of urinary tract infection or of pelvic inflammation 
which might explain the failure of the urinary tracts to return to nor- 
mal following appropriate gynecologic treatment. Neither of these 
factors seemed to answer this question adequately, and although it is 
difficult to show statistically or in tabulated form, it has been our im- 
pression from studying the patients individually that a very important 
factor in this regard is the length of time over which the gynecologic 
lesions in question have persisted. It is conceivable that a segment of 
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ureter, subjected to pressure over a long period of time by a pelvic mass 
or a prolapsed uterine vessel, might undergo fibrotic changes resulting 
in stricture formation sufficient to prevent its return to normal after 
removal of the original cause of compression. Then too, in some in- 
stances intrinsic strictures may have developed independently of- the 
gynecologic lesions. In the group of patients studied, however, the 
symptoms of ureteral stricture so often detailed and stressed by Hunner 
have been conspicuously absent. We therefore feel that in the case of 
pelvie inflammatory disease and the lesser degrees of uterine prolapse 
especially, surgical intervention should not be too long delayed. If in 
patients with pelvic inflammation, masses persist after a sufficient con- 
servative regime of palliation and chemotherapy to produce abatement 
of signs and symptoms of acute inflammation, these masses should be 
removed. In young women with relaxation of the pelvie floor and 
moderate uterine prolapse, repair operations of conservative types, com- 
patible with future childbearing, should be carried out in preference 
to delaying operation until the patients’ families are complete in order 
to do more radical procedures. 
CONCLUSIONS 


We believe that the foregoing study warrants the following con- 
clusions: 

1. That arterial hypertension occurs with greater frequency in pa- 
tients suffering from various types of large pelvic masses and from 
uterine prolapse than it does generally in women of similar age. 

2. That the hypertension in such a group probably results frequently 
from interference with nermal ureteral drainage caused by the gyne- 
cologie lesion in question. 

3. That the therapy selected for the treatment of such gynecologic 
lesions should be of a type that tends to relieve as completely as pos- 
sible such interference with ureteral drainage; namely, surgical removal 
of the pelvic masses and adequate repair of uterine prolapse. 

4. That such therapy should not be delayed too long merely because 
of the absence of marked symptoms on the part of the patient. 


The diodrast used for intravenous urography in these studies was furnished by 
the Winthrop Chemical Company. 
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DISCUSSION 


DR. ROBERT A. KIMBROUGH, PHILADELPHIA, PA.—In view of an increasing 
amount of evidence there can be little doubt that the various obstructive uropathies 
not infrequently cause arterial hypertension. This fact is attested not only by the 
occurrence of hypertension in this group of cases but by the improvement or actual 
relief of hypertension after the obstructive lesions have been eliminated. 

The series of cases presented by Dr. Everett, while not extensive, is sufficiently 
large and so carefully studied that it constitutes an important contribution to this 
chain of evidence. One wonders, however, whether more detailed investigation 
might not have revealed other more likely causes for hypertension in some of his 
patients. 

The high incidence of both hypertension and ureteral obstruction in this rather 
ordinary run of gynecologic cases constitutes a potent reason for early removal of 
pelvic masses and not too long delayed correction of prolapsus. 

I am sure that many of us have chosen irradiation therapy for hypertensive 
patients with large myomas rather than subject them to the risks of surgical re- 
moval. In view of this study we possibly have been withholding from such patients 
the best chance of relieving their hypertension. It would seem quite reasonable in 
these cases, as Dr. Everett has suggested, that surgical removal of large myomas 
is indicated either as prophylaxis against or treatment of the accompanying urinary 
stasis and hypertension. 


DR. EVERETT (closing).—I had no intention of indicating that hypertension 
had been relieved to any great extent, although this seems to have happened in a 
few patients. The number of cases in which this occurred, however, was too small 
to make that deduction of much value. To predict the relief of hypertension in 
individual cases would be very difficult. 

The causes of hypertension of renal origin are so involved with the anatomy 
and physiology of the kidney that those who have done the most work on the sub- 
ject, particularly Page, believe that hypertension is largely due to inadequate or 
impaired blood supply of the kidney. According to the work of Goldblatt, this 
usually results from some compression of the arterial blood supply. 

There are several methods, rather complicated ones, of determining the diminu- 
tion of the blood supply. Howard Taylor has recently reported a series of patients 
with obstetric toxemias, in which he studied the comparison of the inulin and 
diodrast clearance tests. Diminution of tubular function, as indicated by a de- 
creased diodrast clearance, is supposed to show a diminution of blood supply to 
the tubular epithelium which results in the secretion into the system of pressor 
substances. These tests are usually done on the total renal substance representing 
both kidneys. In cases where the surgical relief of hypertension is proposed, a 
better idea of the prognosis may be obtained by differential inulin and diodrast 
clearance tests performed on the individual kidneys. I have carried out such pro- 
cedures in a few cases, but they are almost too tedious and time-consuming to 
apply to a large series. 














GONORRHEA IN THE FEMALE AND ITS TREATMENT 
WITH SULFONAMIDES* 


R. Gorpon Dove.as, M.D., Iona F. Davis, AND 
JAMES F. SHANDOoRF, M.D., New York, N. Y. 


(From the Department of Obstetrics and Gynecology, New York Hospital and 
Cornell University Medical School) 


OME of the earliest medical writings make mention, in both man 

and woman, of the disease we now know as gonorrhea. It remained, 
however, for Neisser (1879) to identify and Bumm (1885) to culture 
the specific microorganism. Vonderlehr and Usilton’ of the United 
States Public Health Service stated in 1937 that at least one million 
persons in this country acquire gonorrhea each year, of whom ap- 
proximately one-fourth (230,000) are women. During the past four 
years there has been approximately three to four thousand female cases 
reported in New York City each year. It is felt by responsible officials 
that this record is far from complete. 

A knowledge of the natural course of this disease is essential in the 
interpretation of therapeutic measures. It is probable that in many 
cases the disease remains localized to the lower genitourinary tract and 
does not invade beyond the depth of the mucous membrane surfaces. 
Furthermore, in the majorjty of these patients the infection gradually 
and spontaneously dies out in these sites. The urethra is usually cured 
first and the time necessary for spontaneous cure probably varies from 
a few weeks to even years in some eases. Invasion of the upper genital 
tract most frequently follows menstruation, the termination of a preg- 
nancy, or the application of physical and chemical agents employed in 
treatment. It is quite uncommon for the infection to persist for any 
long period of time in the Fallopian tubes or peritoneal cavity. Our 
experience in this respect is, in general, in agreement with that of 
Curtis,? which was reported twenty years ago. In our opinion the use 
of local antiseptics and other older methods of treatment rarely affected 
favorably the clinical course and, at times, they initiated extension of 
the disease that later caused irreparable damage. The acceptance of 
these facts means that we are not dealing with a fatal disease and 
accordingly any therapy must be absolutely safe. 

Specific fever therapy, based on the thermal death time of the infecting 
strain of gonococcus, was introduced by Carpenter and his associates* in 
1932 and constituted the first really specific therapy employed in the 
treatment of this disease. Carpenter and others* have reported over 





*Read, by invitation, at the Sixty-Seventh Annual Meeting of the American Gyne- 
cological Society, Skytop Lodge, Pa., June 15 to 17, 1942. 
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80 per cent of cures where this principle was adhered to following a 
single treatment. The method, however, is now employed only to a 
very limited extent and chiefly in the treatment of sulfonamide failures. 
Clinical reports on the use of sulfanilamide started appearing during 
the summer of 1937 and have since completely revolutionized our thera- 
peutic armamentarium. Our investigations with this compound were 
commenced shortly thereafter. Sulfathiazole in late 1939 and sul- 
fadiazine in 1940 were introduced for clinical investigation and were 
at once employed in the studies to be reported. While there have been 
many favorable clinical reports on the use of the former drug in 
gonorrhea very few on the use of the latter compound have as yet 
appeared in the literature. The advent of these newer methods of 
treatment has aroused much interest and the imagination of many public 
health officials has been stirred to the point where they now believe it 
possible to eliminate this most prevalent of all infectious diseases. With 
these facts in mind it would appear to be an appropriate time to review 
some phases of our work on this problem. 

It is our purpose to detail our experiences from two main points of 
view. The first has reference to diagnosis and an attempt will be made 
to correlate subjective symptoms and signs with more exact laboratory 
studies. Data will be presented, demonstrating the superiority of cul- 
tural methods as compared to the study of smears. The second problem 
deals largely with therapy and is confined entirely to the evaluation of 
three drugs, i.e., sulfanilamide, sulfathiazole, and sulfadiazine. Varia- 
tions in dosage, duration of treatment, the effect of various social and 
economic factors, pregnancy, race, age, and other differences will be 
considered briefly. Toxicity and dangers associated with the adminis- 
tration of the various drugs will be commented upon. 

The study is based upon observations made on 185 admissions to 
the New York Lying-in Hospital of 158 patients all of whom had gon- 
orrhea. Twenty-five patients were admitted a second time and two on 
a third occasion. Patients not admitted or where there was any question 
as to the diagnosis are excluded from the present study. Sixty-four 
patients were treated with sulfanilamide, 62 with sulfathiazole, and 
59 with sulfadiazine. In the charts that follow the three groups are 
designated according to the sulfonamide employed irrespective of 
whether the data have reference to therapy or not. Dosage, toxic symp- 
toms, fluid balance, blood and urine studies, and social behavior were 
all known factors, many of which are undeterminable in the case of 
ambulatory patients. A comparison of factors, such as age, color, site 
of disease, etc., is necessary because at the time the study was started 
only sulfanilamide, of the drugs employed, was available. The other 
compounds were used as they were introduced for investigational pur- 
poses, and accordingly it was not possible to alternate patients at the 
time of admission with respect to the drug employed. 
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A study of such factors as age, color, marital status, and the incidence 
of pregnaney prior to, during, and following treatment revealed no 


important differences in the three groups. Fig. 1 illustrates the distribu- ; 
tion of patients with respect to the nature of the infection. The number 
thought to have acute initial infections was practically the same in ; 


each group. There was a somewhat larger number of chronic infections 
in the sulfanilamide group. Most instances of recurrence of the disease 
were treated with sulfathiazole or sulfadiazine for reasons that will later 
become evident. Fig. 2 demonstrates the close similarity in the three 
groups as far as the site of disease is concerned. Nearly 60 per cent 
of the entire group were thought to have the disease confined entirely 
to the lower genitourinary tract. It was impossible to demonstrate 
the presence of the disease in the genital tract in one of two patients 
who had suppurative arthritis despite repeated positive cultures from 
the joint exudate. 
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Fig. 1.—Nature of infection. 


Serologic or other positive evidence of syphilis was present at the time 
of admission on 19 occasions (10.3 per cent), four instances in each of 
the sulfanilamide and sulfadiazine groups and 11 times in the sulfa- 
nilamide group. <A few patients were admitted with early infectious 
syphilis and for the most part were treated for that disease until they 
were rendered noninfectious before instituting the sulfonamide therapy. 


DIAGNOSIS 


The diagnosis of gonorrhea has long been a difficult, and in some 
respects, a controversial problem. It is true that a clinical history 
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correlated with the physical findings may be very suggestive. The 
complement fixation test has largely fallen into disrepute in this country. 
Torrey,’ on the other hand, still feels that it is a highly specific diag- 
nostie aid, if the antigen is of high sensitivity, low in anticomplimentary 
property and all proper precautions in conducting the test are exercised. 
Assuming this to be true many negative tests during the early stages and 
many positive reactions after the cure of the disease would almost 
certainly be obtained. These points become especially significant at the 
present time in the control of treatment when the disease may actually 
be cured in a matter of hours. Thus from a laboratory point of view 
we are confined largely to the use of smears and cultures. 
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Fig. 2.—Site of disease. 


ROUTINE EMPLOYED 


With adequate exposure of the vulva and a good source of light, 
the labia are held far apart, bringing the external urethral meatus into 
view. The area just within the meatus is first cleaned with a sterile 
applicator which is then discarded. The urethra is massaged from back 
forward and from either side to the midline. The exudate so expressed 
is collected on a small, moist sterile swab. Smears are prepared by 
the ‘‘rolling technique’’ on clean glass slides, and after reapplying the 
swab to the urethra it is plated directly on a chocolate agar plate 
(Difeo*). Cervical exudate for similar studies is obtained from the 
endocervix after cleaning the vaginal vault with a sterile cotton ball. 
In the event that bacteriologic quantitative determinations are desired, 
the technique is the same, excepting the swab is rotated three complete 
turns in either the urethra or cervix. The swab is then inoculated and 


*Difco Laboratories, Incorporated, Detroit, Michigan. 
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emulsified in 0.5 ¢.e. of Douglas broth and 0.2 ¢.c. of the suspension is 
then inoculated on the surface of the plates. 

The laboratory procedure used is essentially the modification by 
Leahy and Carpenter,® of the technique proposed by McLeod and his 
co-authors.” 

All smears were stained by Gram’s method. With respect to the in- 
terpretation of smears a ‘‘positive’’ implies the organisms to be intra- 
cellular and otherwise characteristic. The chocolate agar plates were 
placed in an inverted position in airtight jars, replacing approximately 
12 per cent of the air with 10 per cent carbon dioxide. 

Observations of cultures were made at the end of a forty-eight hour 
ineubation period at 37° C.; smears were made of the typical colonies 
and stained by Gram’s method. Frequently in the ease of initial eul- 
tures the colonies were subcultured to carbohydrate media for the 
fermentation reaction to ascertain final confirmation. 
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Fig. 3.—Symptoms on admission (entire series). 


All subsequent cultures were examined by the oxydase reaction 
described by McLeod, et al.? The reagent is applied by pipetting 1 to 
2 c.c. of a 1 per cent aqueous solution of p-aminodimethyl aniline mono- 
hydrochloride.* The plate is observed for evidence of color changes in 
the colonies. The color reactions occurring in sequence are pink, 
maroon, and finally black with intermediary changes. Smears are then 
made and stained by Gram’s method. 

Since the dye is toxic for the gonococcus, if subcultures are desired, 
it is necessary to transfer the suspected colony in the pink stage. The 
oxidation progressing to the black stage of the colony will render the 
cells nonviable, therefore, preventing growth in subculture. However, 
the dye does not interfere with Gram’s stain. 


*Eastman Kodak Company, Rochester, New York. 
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Fig. 3 illustrates the frequency of the occurrence of the more common 
symptoms. It is significant to note that 16 per cent had no complaints 
and an additional 27 per cent gave leucorrhea as their only symptom, a 
total of 43 per cent. Urinary tract symptoms were present in one- 
third and abdominal pain was complained of in approximately an equal 
number of eases. The patients without symptoms were discovered, for 
the most part, through epidemiologic studies carried out by the Depart- 
ment of Health of New York City, and referred to us for treatment. 
The duration of symptoms played no role as far as we could determine 
in the therapeutic results. 

In Fig. 4 the diagnostic results of smear and culture studies are dis- 
played. The first section of the chart is based on an analysis of the 
results of the first specimen only obtained from each patient. The 
similarity of results in each of the groups is striking. If the data are 
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Fig. 4.—Positive diagnosis 


combined and approximations employed we may say that nine-tenths 
of the cervical cultures and only one-half of the cervical smears were 
positive. Sixty per cent of the urethral cultures and one-half that 
number of urethral smears were found to be positive. 

If we study the results of all cultures and smears taken before the 
onset of treatment we may say that a positive laboratory diagnosis was 
based on both positive cultures and smears in nearly 60 per cent, on 
positive cultures only in over 35 per cent and positive smears alone in a 
relatively insignificant number of cases. In addition, a number of the 
smears revealed extracellular forms and might be designated ‘‘suspi- 
cious’’ but are rightfully excluded from the positive group. Even if 
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these were included they would raise the positive cervical smears but 
12 per cent and the urethral smears 9 per cent. 

Fig. 5 illustrates the results of all cultures and smears employed in 
the diagnosis, control of treatment, and in follow-up studies. These 
data are based on a total of 8,765 laboratory procedures. Many negative 
specimens are introduced by this means of analysis so that the number 
of positive results appears relatively small. However, the essential 
differences, as far as the relative value of the four procedures with 
relation to positives, are maintained. Therefore, it becomes evident that 
if cultures are omitted from any diagnostic routine, approximately 
35 per cent of patients who actually have the disease will be undiagnosed. 
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Fig. 5.—Results of all cultures and smears employed in diagnosis control of treatment 
and follow-up. 


If suspicious cases are included as positive, this percentage would be 
reduced to approximately 25 per cent. Many of the cases recognized 
by eultural methods only are likely to be chronie ‘‘earriers’’ who, for 
the most part, may be asymtomatic, and it is this group which con- 
stitutes a serious public health problem. In general it may be said that 
either smears or cultures will usually give positive results in the acute 
exudative stage of the process but for the accurate diagnosis of the 
latent phase of the disease cultural methods should be employed. 


TREATMENT 


The duration of hospitalization was frequently considerably longer 
than actually necessary in order to repeat diagnostic procedures and 
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to make many other observations that seemed desirable for this study. 
In general, however, it may be seen from Fig. 6 that the sulfanilamide 
group was hospitalized appreciably longer than the other two groups. 
In fact, two-thirds of the sulfathiazole and sulfadiazine groups were 
discharged by the tenth day at which time only one-fourth of the 
sulfanilamide group were permitted to leave. We feel that hospitaliza- 
tion for therapy is highly desirable but not absolutely essential. 

In over 80 per cent of instances treatment was started within nine 
days from the time the diagnosis was made. Delay was chiefly due to 
locating patients, repetition of diagnostic procedures and the treatment 
of infectious syphilis prior to the institution of sulfonamide therapy. 
In our experience, we found no correlation between the specificity of the 
therapy and the duration of symptoms or the interval from diagnosis 
to treatment. 
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Fig. 6.—Days of hospitalization. 


Fig. 7 illustrates various differences in the daily and total dosage 
employed, the duration of treatment in days and correlates the incidence 
of recurrence of the disease and the failures with each of these factors. 
It is seen that wide variations in therapeutic methods were utilized. 
The daily dosage varied from 2 to 7 Gm., the total dosage from 7 to 73 
Gm., and the number of days of treatment from 1 to 13. The instances 
of prolonged and high dosage were in patients with unusual cireum- 
stanees or for experimental reasons, and were few in number. The 
most commonly employed daily dose was 5.4 Gm. with sulfanilamide, 
6.0 Gm. with sulfathiazole and 4 Gm. with sulfadiazine. The most 
frequently used total dosage was between 36 and 40 Gm. for sulfanila- 
mide and sulfathiazole, and 20 and 29 Gm. for sulfadiazine. The treat- 
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AMERICAN 
ment was continued somewhat longer in the sulfanilamide group than 
in the other groups. During the progress of the study we gradually 
employed both a smaller daily and total dosage and in addition, the 
duration of treatment tended to be of shorter duration. A careful 
survey of this chart shows that the majority of the patients that sub- 
sequently developed a recurrence of the disease, were treated with a 
relatively large dosage over a satisfactory period of time. In fact, the 
recurrences are distributed from a statistical analysis according to 
chance, and none of the data indicates that recurrence of disease was in 
any way dependent upon any particular plan of therapy. In addition, 
two-thirds (18) of those that developed a recurrence, later freely 
admitted the possibility of reinfection. Of the remaining 9 we have 
good reason to believe that reinfection was possible in some instances. 
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Fig. 7.—Treatment. 
rence of disease and failures. 


On the other hand, in one patient, at least, we feel that reinfection was 
most unlikely and this recurrence would seem to represent a genuine 
exacerbation. The patients in the four instances of sulfanilamide failure 
all received 5.4 Gm. of the drug per day. We feel, at the present time, 
that if evidence of a satisfactory result is not evident within forty- 
eight hours, there is little use in continuing the drug in question. 


In order to evaluate the specificity of the various compounds we 
started taking smears and cultures after the lapse of several days. As 
the sulfanilamide study progressed we shortened this interval in turn, 
because the first specimen studied was frequently negative, to 48, 24, 
and 12 hours, respectively. Following the introduction of sulfathiazole 
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and sulfadiazine, the interval was shortened further so that a con- 
siderable number of studies on the secretions were obtained at intervals 
of two hours after the onset of treatment. The blocks in Fig. 8 illus- 
trate the interval from the onset of treatment to the time of the first 
examination of the secretions. In many instances subsequent studies 
were carried out at frequent intervals, but this information is not in- 
cluded on the chart. Earlier statements explain why there were not 
as many observations made early in the sulfanilamide group as there 
were in the other two groups. The curve on this chart shows the number 
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Fig. 8.—Results of treatment. 
of hours from the onset of treatment to the time the smears and eul- 
tures became negative. Bacteriologie cure is thus seen to be evident 
most frequently in the sulfanilamide group in forty-one to fifty hours 
and in the sulfathiazole and sufadiazine groups in nine to twelve hours. 
Consideration of the data expressed by the curve does not give all 
desired information because on many oceasions the first specimen studied 


was negative. Obviously then, under those circumstances the exact 
time of bacteriologiec cure was unknown. 


For more positive information, Fig. 9 was constructed and illustrates 
the length of time from the onset of the treatment to the time of the 
last known positive culture. Fifty-nine patients had positive laboratory 
























1036 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 





Y) = SULFANILAMIDE -11 CASES CONTINUED POSITIVE 
a CULTURES (FAILURES) 
= SULFATHIAZOLE-30 CASES SULFANILAMIDE — 4 CASES 
- SULFATHIAZOLE 0 
60 =| = SULFADIAZINE—18 CASES SULFADIAZINE —1 CASE 


PERCENT OF PATIENT ADMISSIONS 




















ooo EEE o Flo. 
Oo ® e, ro) 
to + raeagsasrg+ 3 
» 1. 2 Ree ees. . t 
+ ztTonrhangs ” 
HOURS 
Fig. 9.—Results of treatment. Known positive cultures after onset of treatment. 














4096} 1 
1 WHITE 16 SINGLE 92 
i] FIRST KNOWN INFECTION ’ 
1024+ § Sa dh SS ‘ 
1 q 
1 
256+ wh 
n zy 
w a | 
2 64+ oI 
© va » 1 
° <' 1 t 
Oo 16 a § | 1 
ue E ‘ \ i 
re) ul 1 4 | 
a 8r 5 ‘ . | 
fh a | 1 ' 
= aca A ‘ H 
> < 1 ry 4— URETHRA 
=z 1 
x 4 i) 1 
a} 2 1 1 1 
st ‘ : 
ob -—$ b---/ Sa 
% 9AM 111 3 5 7 9PM 8 9AM 1 5 9PM = © © & © 
' ! ' ' ' 
1-28-42 =~ ¢—2-3-42——> WV N WN N A 
4+———-CONTROL PERIOD ——————> , 
wy MGM.% 1 FULL BLOCK = 1.2 GMS. SULFANILAMIDE 
Zz 
gu ° 
ae 
> 
<o 
2 > 10} 100 a 
Oa 
oa 
al 
a ot—o = = 





Fig. 10.—Acute gonorrhea treated with sulfanilamide. 
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tests following the onset of treatment. Eight patients in the sulfanila- 
mide group, 3 of the sulfathiazole group, and 2 of the sulfadiazine 
group had positive cultures more than twenty-four hours after the 
onset of treatment. Furthermore, 6 of the sulfanilamide treated cases 
had positive cultures more than fifty hours after the onset of treatment. 

Fig. 10 illustrates graphically the sequence of events in a patient 
treated with sulfanilamide with reference to gonococcus colony counts on 
standard unit volumes of secretion obtained from the cervix and the 
urethra. The number of colonies are represented by figures in a geo- 
metrical progression, 4,096 representing infinity as far as quantitative 
determinations are possible. After the diagnosis was made 7 cultures 
were obtained at two-hour intervals when no medication was adminis- 
tered, to serve as a control of the effect of repeated cultures on colony 
counts. Six days later cultures were obtained at the same intervals. 
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Fig. 11.—Acute gonorrhea treated with sulfanilamide and sulfadiazine. 


Sulfanilamide (3.6 Gm.) was administered at the time the first culture 
was taken and 1.8 Gm. four hours later followed by 0.9 Gm. every four 
hours thereafter. The colony counts indicate a sudden diminution in 
the number of gonococeus colonies and the cultures became negative 
in ten hours. This patient was one of two, in the sulfanilamide group, 
who developed a bacteriologic cure within such a short period of time. 
The blood concentration was 11 mg. per cent within four hours after the 
onset of treatment where it remained remarkably constant until the 
drug was discontinued five days later. 

Fig. 11 is constructed along similar lines, expecting no control period 
is ineluded. The patient was a single, white girl with what was thought 
to be an acute initial infection confined to the lower genitourinary tract. 
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Fig. 13.—Chronic gonorrhea treated with sulfadiazine. 
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The complete lack of response to the sulfanilamide, however, serves as an 
adequate control. Many of the infinite colony counts are excluded from 
the graph because of their similarity. Four days after discontinuing 
the sulfanilamide, sulfadiazine was started and the same observations 
made. Cultures thirty-six hours later were still positive which, with the 
exception of one failure, represents the slowest bacteriologie response 
observed with this medication. Drug concentrations in the blood were 
a little lower than usual but we do not believe this factor offers a 
satisfactory reason for the failure of the sulfanilamide or the slow action 
of the sulfadiazine. 

Fig. 12 represents the course of a 32-year-old widow with a first 
known infection treated with sulfathiazole. Blood concentrations are 
lower which is characteristic of this drug. A bacteriologie cure, how- 
ever, was obtained in ten hours and a significant decrease in the colony 
count was noted two hours after starting treatment. 
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Fig. 14.—A, Average highest blood levels of sulfonamide in milligram per cent 
correlated with daily dosage. B, Average number of blood and urine sulfonamide 
determinations per patient. 


Fig. 13 is that of a 41-year-old separated, colored woman with a 
chronic infection. A bacteriologie cure was established in eight hours 
following the administration of sulfadiazine. The blood level was 9.6 
mg. per cent within four hours after the onset of treatment and was 
well maintained on a 4 Gm. daily dose. Cultures and smears taken 
at regular intervals have all been negative and the patient is still under 
observation. 

Fig. 14 illustrates the average number of sulfonamide determinations 
in the blood and urine in the three groups. The data are based on a 
total of 591 blood and 441 urine studies. A considerable number of the 
patients had daily tests performed, while in others tests were done every 
second or third day during the period of therapy. Many of the tests 
were carried out before a sulfonamide equilibrium was established while 
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others were performed after the cessation of administration of the 
compound and, accordingly, an average of the levels is not particularly 
illuminating.- For this reason, we have plotted in this chart an average 
of the highest blood levels obtained, in milligrams per cent, for different 
dosages of the three drugs. In general, it appears that the smaller 
doses are more efficiently utilized at least as far as availability in an 
unecombined form is concerned. From a careful review of all of our 
material we feel that, if necessary, blood and urine determinations 
could be dispensed with, provided the daily dosage is small (4 Gm. or 
less), the duration of treatment is short (not over five or six days) 
and an adequate urinary output is maintained. 
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Fig. 15.—Period of follow-up observation. 


We have made every effort to obtain a satisfactory period of observa- 
tion in a special follow-up clinic. Fig. 15 summarizes the length of 
this interval. Many of the patients are still being observed. However, 
as of April last it is seen that slightly over 20 per cent were not followed 
for more than one month, 25 per cent were followed from one to four 
months while an almost equal number were observed from four to eight 
months. Slightly more than 20 per cent were kept under observation for 
one year or longer. In the patients that had recurrence of the disease 
later the period of. follow-up is calculated only to the time of the re- 
eurrence. This means the actual period of observation is somewhat 
longer than is illustrated in this chart. The average number of examina- 
tions in the hospital following the onset of treatment was 7.9 and in 
the follow-up clinie after discharge 3.1 per patient. 
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Fig. 16 presents in summary the end results. The gonorrheal infec- 
tion was eliminated from both a clinical and bacteriologie point of view 
in 180 out of the total of 185 admissions of 158 patients. Five drug 
failures were observed, 4 being in the sulfanilamide and one in the 
sulfadiazine group. Three of the sulfanilamide failures promptly re- 
sponded to one of the other sulfonamides while the other case occurred 
before these compounds were available and that patient was retained in 
the hospital until a spontaneous cure developed. The sulfadiazine 
failure later responded to a second course of the same drug during the 
puerperium. In 27 instances, there was a later recurrence of the disease. 
Approximately one-half of these occurred more than four months after 
treatment. In two-thirds of this group, the possibility of reinfection 
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Fig. 16.—Summary of end results. 





was admitted, while in the remainder such an admission was not ob- 
tained. Obviously, it is impossible for us to say with certainty whether 
these infections represent an exacerbation of the original infection or 
whether they are reinfections. Our own feeling, however, is that the 
great majority at least are new infections. 


TOXICITY OF THE DRUGS 


Two-thirds of the sulfanilamide group had toxie manifestations, such 
as nausea, vomiting, anorexia, cyanosis, chills, fever, vertigo, headache, 
ete., while only 7 of the sulfathiazole and none of the sulfadiazine groups 
had such findings. Hemoglobin determinations, red and white blood 
counts, and sedimentation rates were routinely performed at frequent 
intervals on all patients. The only significant change noted on an 
analysis of these data was the tendency to develop anemia during sul- 
fanilamide administration. In fact, two patients in this series actually 
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developed a moderate hemolytic anemia. No such changes were noted in 
the sulfathiazole or sulfadiazine groups. No significant change in the 
white cells was noted. Extensive experimental physiologic and patho- 
logie investigations on possible renal lesions following the administra- 
tion of sulfathiazole and sulfadiazine are being conducted by different 
workers at the present time. It appears that definite toxic changes not 
infrequently occur in the kidney of the dog following the administration 
of sulfadiazine. There is no evidence, however, that such changes take 
place in man in the dosages referred to and in the presence of good 
kidney function. There has been no instance of microscopic or gross 
hematuria nor renal colic such as has been reported by some authors 
during the administration of sulfadiazine or sulfathiazole. We have 
not been able to detect any suggestion of renal changes in our patients 
in this series, and it is our opinion that in the dosage employed, in the 
absence of any pre-existing renal lesion and if an adequate urinary 
output is maintained, no real danger exists. 


DISCUSSION 


It has been difficult to subject our clinical observations to statistical 
methods of analysis. Leucorrhea and the acute evidence of inflamma- 
tion in the lower genitourinary tract often subside rapidly. However, 
where there is a mixed infection at these sites some chronic discharge 
may persist. It is our impression that acute gonorrheal salpingitis sub- 
sides and is cured just as rapidly as is the process in the lower genital 
tract. It must be made clear, however, that chronic pelvic inflamma- 
tory disease and tuboovarian masses caused by other microorganisms 
are not, in our opinion, affected to even the slightest degree by any of the 
sulfonamides referred to. 

Recently we have been studying the sulfonamide concentration in the 
cervical secretions for some clue as to why such dramatic results are 
obtained. Our findings to date indicate much lower concentrations of 
both sulfathiazole and sulfadiazine than is present in the blood. 

Spread of the disease from the lower to the upper genital tract 
oceurred on only two oceasions during or following treatment. Both of 
these patients are included in the failures. 

All of our data indicate that sulfanilamide is less specific and slower 
acting than either sulfathiazole or sulfadiazine. In addition to the 
previously presented data, we have had the opportunity of observing 
the results of administering 3.6 Gm. or less per day of sulfanilamide to 
a few ambulatory patients. The persistence of positive cultures in these 
eases lends support to the above statement. Another disadvantage to 
this compound lies in the frequency with which it causes disturbing 
subjective symptoms. Sulfathiazole and sulfadiazine are almost 
equally specific. Sulfadiazine is slightly more rapid in its action and 
causes fewer subjective symptoms. 
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Occasionally in the control of treatment, smears revealed extracellular 
gonococci but cultures inoculated from the same exudate failed to grow. 
Careful investigation of this phenomenon leads us to believe that such 
forms are nonviable. We have frequently used media for culture con- 
taining para-amino-benzoie acid (5 mg. per cent), to inhibit the action 
of any sulfonamide carried by the inoculum to the media. The results 
were the same as that obtained were this inhibitor not added. The 
explanation may be that the exudate actually contains para-amino- 
benzoic acid, which is very likely so, or that the concentration of the 
sulfonamide is so weak that it has no effect. 

All of our observations indicate that a satisfactory therapeutic re- 
sponse is obtained promptly or not at all. If negative cultures are not 
obtained within forty-eight hours after the onset of treatment it would 
appear that there is little use in continuing the treatment, at least with 
the particular sulfonamide concerned. 

Four grams of sulfathiazole or sulfadiazine daily gives just as 
satisfactory results as does the 6 Gm. daily dosage and, in fact, our 
most recent but somewhat limited experience indicates that a 2 Gm. 
daily dose may be often equally efficacious. However, this is not always 
true and, accordingly, we cannot advise its routine use as has been 
suggested by many public health agencies. Equally good results were 
obtained in the cases where 1 Gm. of the drug was given at hourly 
intervals for seven hours and then the drug entirely discontinued. In 
the light of these observations, a rational plan of treatment might be 
4 Gm. per day in divided doses of either of these compounds for six days. 
If it were necessary to supervise the administration of the drug, 1 Gm. 
could be administered every hour for 7 doses. In some respects this 
latter plan appears more logical than the former but, as yet, we have 
not had sufficient experience to recommend its general use. 


CONCLUSIONS 


1. Cultures of cervical, urethral, or other exudates are much supe- 
rior to reliance on smears alone for the diagnosis, control of treatment, 
or follow-up observations in the management of patients with gonorrhea. 

2. The latent form of the disease is often asymptomatic or associated 
with leucorrhea only (43 per cent of cases) and, very frequently, can- 
not be recognized without the aid of cultures. 

3. The efficacy of the therapy is unaffected by age, color, pregnancy, 
duration of disease, or site of infection. 

4. Treatment and its control is more efficient if the patient is hos- 
pitalized. 

5. Of the three drugs employed sulfanilamide is the least specific and 
the most toxic. Sulfathiazole and sulfadiazine are much more specific 
and rapid in their action and definitely less toxic. Sulfadiazine appears 
to be slightly more efficient than sulfathiazole and is the least toxie. 
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6. Bacteriologic cure is most frequently encountered within nine to 
twelve hours after the administration of sulfathiazole or sulfadiazine 
and forty to fifty hours after sulfanilamide. 

7. Four grams of sulfadiazine or sulfathiazole in divided daily doses 
for six consecutive days constitutes, at the present time, the most ideal 
form of therapy. 

8. Bacteriologic cures were established in 180 out of 185 admissions 
of 158 female patients with gonorrhea. There were 27 recurrences of 
the disease which were thought, for the most part, to be new infections. 
There were four failures with sulfanilamide and one with sulfadiazine. 
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DISCUSSION 


DR. FREDERICK H. FALLS, Cuicaco, Itu.—The use of any agent in the cure 
of disease must always be evaluated in the light of what may be expected to hap- 
pen if the disease were allowed to progress untreated or treated by some other 
method. Dr. Douglas has rightfully pointed out that gonorrhea in the female 
generative tract is rarely if ever fatal; that a large percentage of the cases are 
infections of the lower genital tract which tend to die out spontaneously. It is a 
matter of common knowledge that the same rule holds true for infections of the 
upper genital tract. The true worth therefore of a given method of treatment for 
such a disease depends upon the speed with which the results are accomplished, 
their permanence, and on the innocuousness of the remedy. 

The vulnerability of the gonococcus to various therapeutic agents is well recog- 
nized, and one must remember that specific fever therapy in this disease antedated 
Carpenter’s work by many years. Vaccines, composed of dead gonococci and mixed 
bacterial filtrates known as ‘‘phylacogen’’ were used freely as early as 1910. 
This was followed by milk injections, then the Elliott treatment and more recently 
by the Newman thermo-flo, all of which have depended on raising the temperature 
of the tissues to devitalize the gonococcus. Each of these methods produced good 
results according to their sponsors, but all lack the dramatic speed in attaining a 
cure reported by the method here under discussion. 

I should like to raise the question of the diagnosis of gonorrhea in the female 
based on the finding of a gram-negative diplococcus by culture from the urethra 
and cervix. Would we make a diagnosis of pneumonia if we could cultivate the 
pneumococcus from the nose and throat, or of diphtheria if we found a gram- 
positive rod that grew well on Loeffler’s media in the throat? Should we call every 
one a typhoid fever patient from whom a typhoid-like bacillus may be cultivated 
from the stool? I should be in favor of disregarding for the purpose of a study 
of this kind all cases which did not present a definite history or clinical symptoms 
or indisputable stigmas of gonorrhea. Not that I would minimize the important 
implications of this study in demonstrating a larger number of cases which ap- 
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parently are gonorrheal carriers, but to say that by a certain method we have cured 
these women of gonorrhea: is hardly justifiable. 

The second question I would raise’ is whether the evidence here presented defi- 
nitely settles the question of cure in a great group of these patients. It certainly 
shows that when the sulfa content of the blood is raised to a certain level that some 
of the drug appears in the cervical and urethral secretions and that under these 
circumstances the organisms previously cultivated from these surfaces could no 
longer be made to grow. It would seem that the organism might be inhibited from 
growing by the drug without being killed, and that unless all of these cases were 
followed up by culture, after all therapy had been stopped and the blood level of 
sulfathiazole had returned to normal, that the possibility of revival of the organ- 
ism under the more favorable conditions might be expected. This might account 
for some of the recurrences here cited as potential reinfections. It would also have 
been more convincing if all of the gram-negative diplococci isolated by culture had 
been subcultured and their carbohydrate fermentation reactions studied in order to 
prove their right to be designated gonococci. 

The susceptibility of this organism to sulfa drugs can be shown by an accidental 
circumstance which occurred a few weeks ago at the University of Illinois. A 
class in bacteriology was given some human blood to make up blood agar plates. 
The plates were inoculated with live cultures but no growth obtained on incuba- 
tions. Subsequent investigation showed that the blood had been taken from a 
patient who was under treatment with a sulfa drug. 

The results of the study of 100 cases of acute salpingitis at Cook County Hos- 
pital with a comparison of patients treated with sulfanilamide, and those not re- 
ceiving the drug are as follows: 


Patients receiving sulfanilamide: 


Average stay in hospital 11.23 days 

Average days of temperature 6.64 days 

Average time sick 17.83 days 
-Patients not receiving sulfa drugs: 

Average stay in hospital 11.03 days 

Average days of temperature 6.80 days 

Average time sick 20.48 days 


The patients with the sulfa drug received at least 240 gr. while being treated. 
The highest amount given was 1,200 gr. while being treated. 


DR. FRED L. ADAIR, Cricaco, ILnL.—For a number of years past Dr. Hessel- 
tine, Dr. Lucile Hac, and I have been studying patients, principally ambulatory, 
secured through the Social Hygiene Clinic in Chicago. Naturally the patients did 
not report unless they had some symptoms. We were unable to follow them closely 
within a few hours after treatment. I think, however, we can draw some conclu- 
sions from this series of over 480 women and some children who were treated. 

With the different sulfa drugs, we have in the main drawn about the same con- 
clusions as Dr. Douglas. Certain differences in the blood level of these drugs may 
be obtained in relation to the dosage. For instance, with the sulfathiazole we had 
a blood level of 2 to 3 mg. per cent; with sulfadiazine we had a level of 4 to 6 
mg. per cent, and with an increased dosage of the sulfadiazine we had as high as 
11 mg. per cent with 3 Gm. doses. 

We rely much more on cultures than we do on smears for diagnosis as well as 
for the criterion of cure. With sulfadiazine, we had 98 per cent negative cultures 
within four days; with sulfathiazole, we had 97 per cent; with sulfapyridine, 93 
per cent; and with sulfanilamide, 88 per cent negative cultures. 

As a criterion of cure we have used the silver nitrate method, but we have found 


that menstruation is probably the best provocative test, We run our cases through 
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two menstrual periods with negative smears and cultures before they are pro- 
nounced cured. 

Sulfanilamide should not be used in children, partly because of its toxicity and 
also because in children it tends to produce drug-fast strains. Sulfathiazole ap- 
pears to be the drug of choice in the treatment of children, although we have not 
treated a sufficient number to draw final conclusions. In some instances in chil- 
dren, we supplemented sulfonamide therapy with stilbestrol in order to obtain a 
cure. 

The sulfathiazole and sulfadiazine are the drugs of choice in the treatment of 
women. The rate of cure with sulfadiazine was 95.8 per cent. The women respond 
rapidly to the sulfonamides and become noncontagious earlier than when local 
treatment is used. Secondary complications are rare when the sulfonamide therapy 
is administered early. Drug-fast strains were noted in only 1 in 354 patients. 


DR. CHARLES C. NORRIS, PHILADELPHIA, Pa.—In the gonorrhea clinic at the 
University of Pennsylvania 158 cases, almost all of whom are adults, have been 
treated with sulfathiazole during the past year. Eighty per cent of these cases were 
in the chronic stage. One of our outstanding conclusions is that very little can be 
determined by clinical diagnosis in the chronic cases. So many women have sug- 
gestive signs who do not prove to have gonorrhea culturally, while so many posi- 
tive cases occur in which the stigmas are inconclusive or absent. We concluded also 
that cultures were twice as reliable as other methods, including smears. 

Nearly all of our cases were studied for three months. We had about the same 
number of negative cultures within the first week as has been reported. In the 
cases that were studied for three months, however, we had 17 per cent of recurrences 
and of this number the large majority were cleared up by the second course of 
treatment. However, there were a few cases among that group which seemed to be 
very difficult and did not respond to a second course of treatment. Of course, 
those cases may possibly be due to reinfection which is not admitted by the pa- 
tients. We had few reactions. Treatment with sulfathiazole is the best method of 
treating gonorrhea in the lower genital tract of women, and I believe has some 
value in the treatment of gono¢occal pelvic inflammatory disease. 


DR. GEORGE W. KOSMAK, New York, N. Y.—I believe that this subject 
must be looked at from another point of view than the purely clinical one and that 
we should give some attention to the public health aspects in question. In that con- 
nection I do not believe that we should accept without some question the entirely 
enthusiastic reports which have been brought forward with respect to the treatment 
of gonorrhea by the sulfa group of drugs. These enthusiastic reports have led in 
one instance that I know of, and there may be others, to the publicity by public 
health agencies about the unfailing value of the sulfanilamide group in the treat- 
ment of gonorrheal infection. In fact, in the particular instance of which I speak, 
a certain department of health was ready to post in public conveyances a notice to 
the effect that gonorrhea could be cured by sulfathiazole, and the group backing 
this proposition went so far as desirous of publicizing the fact that the public 
should be informed about the value of these drugs to the same degree that they 
have been already informed about the value of quinine in the treatment of malaria. 
In other words, that any person suspecting they have an infection or having been 
told that they have a gonorrheal infection, might go to any corner drugstore and 
buy a box of sulfathiazole tablets for self administration. 

Our Society, to which this excellent study has been presented, need not perhaps 
pay much attention to the matter. However, the outcome of such presentations 
may be that, getting into the hands of public health officers and others who are 
concerned with the reduction of these venereal diseases, the resultant effect may 
prove unfortunate. I do not believe that it is desirable for the public at large to 
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be told that gonorrhea is an easily curable disease, whether in men or women. I am 
afraid that such an attitude might contribute to the further dissemination of a 
disease which now constitutes a menace to our Armed and Defense Forces. In the 
present war emergency every effort is being made to reduce the incidence of 
venereal disease. I do not feel that it would be desirable that people should be 
misled by the claim that gonorrhea can be cured easily and without satisfactory 
medical oversight and control. 


DR. DOUGLAS (closing).—In discussing this subject we must clearly dif- 
ferentiate chronic pelvic infections with associated inflammatory masses from gonor- 
rhea. The former condition is not in our experience favorably affected by any of 
the sulfonamides that have been employed. On the other hand, if a therapeutic 
response is not obtained in the treatment of gonorrhea within forty-eight hours, 
consideration should be given to changing the compound or stopping its adminis- 
tration. 

Reference has been made to the production of an asymptomatic carrier state. 
We have encountered this phenomenon with the smaller dosages of sulfanilamide 
but to the best of our knowledge we have not encountered the condition following 
the administration of sulfathiazole or sulfadiazine. However, we believe this pos- 
sibility is one reason why the daily dosage should not be too low. 

Dr. Falls has referred to heat therapy. The treatment introduced by Carpenter 
was based on the thermal death time of the infecting strain of gonococcus. In 
order for a cure to follow, the body temperature should be raised to 41.5° C. as 
long or longer than this period of time. Other forms of heat treatment where this 
temperature is not reached or maintained for the indicated time does not constitute 
specific fever therapy as I have employed the term. 

The question has been raised regarding the identification of the strains isolated. 
Sugar fermentation reactions were frequently employed and the oxidase reagent was 
routinely used. The asymptomatic patients referred to were sent to us for treat- 
ment by the Department of Health of New York City. They had already dissemi- 
nated the disease. 

I may say that the time required for the cultures to become negative after the 
onset of treatment has been the subject of thorough investigation. We have em- 
ployed p-amino-benzoic acid in our media to nullify the effect of any sulfonamide 
carried in the secretions to the media. Determination of the concentration of the 
drug in the cervical secretions has also been carried out on many occasions. As a 
result of these studies we are forced to conclude that the reported results are cor- 
rect. It may be that this form of treatment is more specific in the female than in 
the male. 

Public Health agencies already have the information and are widely disseminat- 
ing it. In many instances they advocate a 2 Gm. daily dosage which we believe 
to be effective usually, although not always. For this reason we believe the 4 Gm. 
daily dosage more desirable. 

We would prefer to be less enthusiastic but our results hardly justify such a 
position. The term ‘‘cure’’ as employed is modified by ‘‘bacteriologic’’ when 
based on laboratory data and ‘‘apparent’’ when determined by clinical findings. 








STUDIES OF THE HUMAN CORPUS LUTEUM* 


EVIDENCE FOR THE EARLY ONSET OF REGRESSION OF THE CORPUS 
LUTEUM OF MENSTRUATION 


JOHN I. Brewer, M.D., Ph.D., Cuicago, ILL. 


(From the Department of Gynecology and the Henry Baird Favill Laboratory of 
St. Luke’s Hospital, and the Department of Obstetrics and Gynecology of 
Northwestern University Medical School) 


HE subject of this report is concerned with the time at which re- 
gression begins in the corpus luteum of menstruation. 

The life cycle of the corpus luteum of menstruation m the human 
being has been described and its division into four typical stages has 
been universally accepted. These stages are termed proliferation, vas- 
cularization, mature or blossom stage, and stage of regression (Meyer, 
1911; Frank, 1914). Meyer (1911 and 1932) observed that the blossom 
and regression stages were imperfectly limited and stated that the be- 
ginning of regression could not be definitely recognized. Novak (1934 
and 1941) stated that regression begins shortly before the onset of men- 
struation, about the twenty-sixth day in a patient with a twenty-eight- 
day ovulatory cycle. The material to be presented here indicates, rather 
that regression begins at the termination of the so-called vascularization 
stage, four to six days before the onset of menstruation. 

In order to avoid confusion, I wish to state that I shall not describe 
the reported specimens in relation to days of the menstrual cycle. 
The variability in the length of normal cycles is so great that the dating 
of specimens according to this method may lead to confusion. Since 
that portion of the menstrual cycle between the time of ovulation and 
the onset of menstruation is relatively constant, I shall date all speci- 
mens by the probable days of age of the corpus luteum. Exact age of a 
given corpus luteum is difficult to determine. Histologic characteristics 
offer the best method. It is possible to evaluate the approximate age 
within two to three days by these histologic characteristics. For the 
most exact age determinations, it is necessary to study a series of speci- 
mens in this report. By this method of comparison the age of an in- 
dividual specimen can be estimated more accurately. The study of the 
normal endometrium is also an aid in making age determinations of 
corpora lutea. 


MATERIAL AND METHODS 


The 97 specimens studied were obtained from patients undergoing 
pelvie operations by members of the gynecologic department of St. 
Luke’s Hospital, to whom I express my appreciation. The patients were 
in active menstrual life and the menstrual cycles were normal. The 
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patients were operated upon because of pelvic pathology, such as 
fibroids, endometriosis, or residues of pelvic infection. That the corpora 
lutea and endometriums can be normal under such circumstances has 
been shown by Sammartino and Gandolfo Herrera (1940), and Brewer 
and Jones (1941). Thus these specimens are considered to be normal. 
The entire corpus luteum was obtained in each instance. The associated 
endometrium was obtained in all but ten instances. Those specimens 
on which chemical analyses of the lipid content were made were quickly 
weighed and one-half of each was taken for cytologic study and half for 
chemical analysis. Fixation in all instances was begun within ten min- 
utes after the tissues had been removed from their blood supply. Fixa- 
tion in the various solutions was carried out in the refrigerator in order 
to retard the changes that occur in tissues after removal from their 
blood supply. The fixations used were aqueous-formol-chrome-sublimate, 
osmication after the preceding fixation, and neutral formalin. 

Of the 97 corpora lutea studied 13 were in the proliferation stage, 
31 in the vascularization stage, 36 in the so-called mature or blossom 
stage, and 17 in the so-called stage of regression after the onset of 
menstruation. In addition, 8 corpora lutea of early pregnancy were 
studied. 

THE VASCULARITY OF THE CORPUS LUTEUM 


The youngest specimen, approximately twenty-four hours old, has 
small capillaries extending into the granulosa cell layer. The growth 
of the capillaries is rapid as indicated by the numerous endothelial cells 
undergoing mitotic division. In specimens three days of age capillaries 
extend completely through the granulosa cell layer and project into the 
central cavity. The majority of the capillaries are distended with blood. 
Extravascular blood is marked throughout the entire cell layer, and in 
some regions small lakes are formed. The entire picture during these 
first three days of life of the corpus luteum is one of rapid and extensive 
vascularization of the granulosa lutein cell layer. 

During the subsequent five or six days of life of the corpus luteum, 
which in the literature is termed the vascularization stage, the develop- 
ment of the vascular system reaches its peak. In corpora lutea five days 
of age, the tortuous capillaries are arranged in such a manner that they 
are immediately adjacent to most of the granulosa lutein cells. Each 
vessel is distended with blood (Fig. 1). In specimens of this age there is 
little extravascular blood in the granulosa lutein layer. There is an 
ingrowth of connective tissue along with the capillaries. This tissue, 
in conjunction with the vascular elements, projects into the central 
cavity, and during the next few days of life, the corpus luteum forms a 
lining separating the granulosa lutein cells from,the central cavity. 
Until the corpus luteum is approximately seven to eight days of age 
the vessels throughout the granulosa lutein layer are filled with blood. 

In specimens eight to ten days of age, there is a gradual diminution 
of the amount of blood within the vessels located in the granulosa lutein 
layer. The capillaries are more narrow and more straight (Fig. 2). 
Only a few capillaries in occasional isolated regions are dilated and filled 
with blood. There is little or no extravascular blood in the granulosa 
lutein cell layer. In the connective tissue core, however, the vessels are 
all dilated and filled with blood. There is also an increase in the amount 
of extravascular blood in this core. 

In corpora lutea after the tenth day of life, there is little blood 
either within or without the vessels in the granulosa lutein layer (Fig. 
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3). Only an occasional capillary is found which contains any blood. 
They are for the most part collapsed. There is also a marked increase 
in the amount of connective tissue surrounding the vessels. 





Fig. 1.—The vessels in the granulosa lutein layer are distended with blood (blood 
appears black in photomicrograph). The capillaries are arranged immediately ad- 
jacent to most of the granulosa lutein cells. There is some extravasation in this 
layer. 345.5. Patient 342, aged 46 years. Menstrual cycle twenty-eight to thirty 
days with four to five day flow. Specimen removed on eighteenth day of cycle. Esti- 
mated age of the corpus luteum is approximately five days. 





Fig. 2.—The vessels in the granulosa lutein layer are straight, narrow, and con- 
tain little blood (arrow). In many regions all the vessels are collapsed and empty. 
X345.5. Patient 337, aged 42 years. Menstrual cycles twenty-eight days in length. 
Flow lasts four to five days. Specimen removed on the twenty-first day of the cycle. 
Estimated age of the corpus luteum is approximately nine days. 


The cessation of development of the vascular system throughout the 
granulosa lutein layer, the reduction in the blood in the vessels, the 
marked narrowness and straightness of the vessels, the collapsed capil- 
laries, and the great increase in the amount of connective tissue sur- 
rounding the vessels are interpreted as evidence of regression of the 
vascular system. These changes begin to appear at about the eighth 
day of life of the corpus luteum. 
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In corpora lutea of early pregnancy, the above-described changes do 
not take place. There is instead a continuation of the development and 
functioning of the vascular system. 

A review of the many descriptions of the vascularization stage of the 
human corpus luteum, as well as the findings reported here, indicate 
that a reduction in vascularity of the corpus luteum occurs at the end 
of the vascularization stage. During the so-called blossom stage all 
authors describe a marked reduction in the amount of blood in the 
granulosa lutein layer and regressive changes in the vascular system. 
According to this there is, during the previously so-called period of 
maximum function, a marked decrease in vascularity. This is not con- 
sistent with the known fact that for maximum function of any tissue, 
a maximum blood supply is required. 

It is more sound to conclude, first, that the period of maximum funce- 
tion of the corpus luteum coincides with the period of greatest vas- 
cularity, which, in this instance, is the so-called vascularization stage; 





Fig. 3.—This corpus luteum, approximately eleven days of age, was removed on 
the twentieth day of the cycle. The capillaries are collapsed and empty. 345.5. The 
patient, No. 345, was 46 years of age. The menstrual cycles were twenty-eight days in 
length and the flow lasted three to five days. 


and second, that when there is a decrease in the vascularity of the cor- 
pus luteum there is a simultaneous decrease in functional activity of 
that gland. It follows then, that the function of the human corpus 
luteum of menstruation begins to decrease at the termination of the 
vascularization stage. The reduced vascularity and the regressive 
changes of the vascular system during the period of life of the corpus 
luteum that has been called the blossom, or mature stage indicates, in 
reality, that this is the period of beginning regression of the gland. 


THE GRANULOSA LUTEIN CELLS 


The changes in the granulosa lutein cells that indicate functional 
activity appear simultaneously with the ingrowth of capillaries into that 
layer. With the steady increase in vascularity, the cells become larger 
and acquire mature functional characteristics. In corpora lutea approxi- 
mately seven to eight days of age all of the granulosa lutein cells are 
not developed to the same degree as Meyer (1911 and 1932) has pre- 
viously reported. In this stage, the cells contain many small lipid drop- 
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lets scattered through the cytoplasm. The greatest lipid content is ob- 
served in those cells along the border of the central cavity. The nuclei 
are large, vesicular, and round or oval. 

Near the end of the vascularization stage (corpora lutea eight to 
nine days of age) some of the granulosa lutein cells begin to degenerate. 
In a typical specimen of this age group (No. 337) approximately nine 
days of age, there are rather frequent granulosa lutein cells that are 
large, have clear cytoplasm, and pyknotie nuclei (Fig. 4). The en- 
dometrium associated with this corpus luteum shows no evidence of 
regression. In specimens of this age group some lipid laden cells have 
nuclei that are pyknotic, while in others the nuclei are nearly normal. 
In later stages, the number of cells evidencing degeneration increases 
progressively. In Specimen 255, approximately eleven days of age, such 





Fig. 4.—Near the end of the vascularization stage there are in the granulosa 
lutein layer large degenerating cells with clear cytoplasm and pyknotic nuclei. Two 
are shown here (arrows) X491. This corpus luteum, aged 9 days, was removed on 
the twenty-first day of the cycle. The patient, No. 337, aged 42 years, had cycles of 
twenty-eight days in length with four or five days’ flow. 


degenerating cells are more numerous and a greater number of nuclei 
are pyknotie (Fig. 5). These more extensive zones of degeneration are 
localized. The amount of lipid in most of the granulosa lutein cells is 
increased, and the droplets are larger. The endometrium of this speci- 
men is shown in Fig. 6. Involution has begun as indicated by the 
squashed appearance of the glands and the absence of edema. Super- 
ficial infiltration of leucocytes and lymphocytes has not yet occurred. 
During the eighth to the tenth day of life of the corpus luteum, many 
of the granulosa lutein cells continue to enlarge somewhat. Some of these 
cells are larger because of degenerative changes with an increase in the 
number and size of lipid droplets, while some are larger probably be- 
cause of a continuation of their secretory function. From the eleventh 
or twelfth day on, however, the vast majority of all granulosa lutein 
cells shrink in size. In Specimen 149, which is typical of those approxi- 
mately thirteen days of age, there are many large degenerating granulosa 
lutein cells. In addition, many cells are shrunken and have intact nuclei. 
Other shrunken cells have nuclei that are irregular in shape, stain poorly, 
and are variable in size (Fig. 7). The cytoplasm in these cells is 
vacuolated. The cell membranes are irregular. The visible lipid material 
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in increased. The endometrium is shown in Fig. 8. Involution has taken 
place, and there is some infiltration of leucocytes and lymphocytes 
superficially. 

In corpora lutea removed just before the onset of menstruation (ap- 
proximately fourteen days of age), the vast majority of the granulosa 
lutein cells are shrunken. Many retain intact nuclei. In Specimen 406, 
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Fig. 5.—Degenerating granulosa lutein cells are numerous. There is no blood in 
the vessels of the granulosa lutein layer of this specimen. 491. The estimated age 
is approximately twelve days. The endometrium undergoing involution is shown in 
Fig. 6. This specimen was obtained from Patient 255, aged 35 years, on the twenty- 
seventh day of the cycle. The cycles were twenty-six to thirty-five days in length 
with five days’ flow. 





Fig. 6.—Involution in this endometrium has occurred as indicated by the squashed 
appearance of the glands and the loss of edema fluid. The regressing corpus luteum 


is shown in Fig. 5. 








1054 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


removed within six hours after the onset of menstruation, the cells are 
small; the nuclei are indistinct; the lipid content is increased; and the 
staining quality of the nuclei and cytoplasm is poor (Fig. 9). Most of 
the endometrium is still intact although the characteristic premenstrual 
loosening up of the tissue is apparent (Fig. 10). In the progressing 





Fig. 7.—In this degenerating corpus luteum approximately thirteen days of age, the 
granulosa lutein cells are shrunken. Numerous cells have pyknotic nuclei and clear 
cytoplasm. The cell membranes are irregular and the connective tissue is increased. 
x<491. The endometrium is shown in Fig. 8. The patient, No. 149, aged 36 years, 
was operated upon on the thirtieth day of her cycle. Her cycles were usually twenty- 
eight days in length with three or four days’ flow. 





Fig. 8.—This photomicrograph shows the infiltration of leucocytes and lympho- 
cytes that usually occurs two to three days before menstruation. The corpus luteum 
is shown in Fig. 7 


stages of death these changes in the corpus luteum are more profound. 
The cell membranes are finally lost and connective tissue replaces the 
granulosa lutein layer. Connective tissue invasion of the granulosa 
lutein layer is a continuous process from the time of ovulation. During 
regression of the gland, however, the invasion is more rapid. 
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The degenerative changes that characterize regression of the corpus 
luteum are fatty degeneration and simple atrophy of the granulosa 
lutein cells. 

At about the eighth or ninth day a marked increase in visible lipids 
in the granulosa lutein cells is observed. During the subsequent existence 





Fig. 9.—In this photomicrograph of the granulosa lutein layer of a specimen re- 
moved six hours after the onset of menstruation, the general staining qualities of the 
cells are markedly reduced, the cell membranes are indistinct, and the nuclei evidence 
pyknosis and karyorrhexis. 491. This patient, No. 406, aged 45 years, had cycles 
usually of thirty days with five or six days’ flow. This cycle just completed was 
thirty-one days in length. <A portion of the endometrium which has not yet des- 
quamated is shown in Fig. 10. 





Fig. 10.—This photomicrograph shows the loosening up of the stroma, the loss of 
edema, the collapsed glands, the infiltration of leucocytes and lymphocytes, and the 
extravasation which indicate impending menstrual slough. Desquamation has occurred 
in other portions. Menstruation began clinically six hours before operation. The 
corpus luteum is shown in Fig. 9 
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of the corpus luteum, the lipid content increases. That the increase 
of lipid content is a part of a degenerative rather than a functional 
process is suggested by four things. First, the quantity of lipids in- 
creases steadily throughout the subsequent degeneration of the corpus 
luteum. Second, the lipids are most abundant in those cells showing 
histologic evidence of degeneration. Third, the lipid droplets are of 
various sizes and many are large globules in contrast to the fine droplets 
observed in earlier functional stages. Fourth, in the presence of con- 
tinued or increased: functional activity of the corpus luteum, such as 
occurs in pregnaney, no such increase in visible lipids occurs. In the 
granulosa lutein layer the simultaneous occurrence of fatty degenera- 
tion and reduced circulation suggests that the fatty changes are the 
result of anoxemia. 

Simple atrophy is recognizable in the granulosa lutein cells of 
corpora lutea from eleven days of age on (Figs. 5, 7, and 9). This de- 
generative process, since it is a gradual one, may be assumed to have 
begun at least a day or two before the atrophic cells can be positively 
identified. This is necessarily true, since it is difficult to discern an actual 
reduction in the size of granulosa lutein cells because at the onset of 
degeneration the number of cells so involved is few. Furthermore, 
the marked irregularity and the characteristic jumbled arrangement of 
the lutein cells, and the plane of section in which the cells must una- 
voidably be cut adds to the difficulty of interpretation. It is only when 
a sufficient number of cells has undergone a sufficient degree of atrophy 
that this type of degeneration can be unequivocally demonstrated. As 
noted above, this can be done from the eleventh day of age of a corpus 
luteum on. Simple atrophy of the granulosa lutein cells is undoubtedly 
the result of anoxemia. 

The progressive character of the degenerative changes in the granulosa 
lutein cells after the eighth day and the fact that if pregnancy inter- 
venes such degenerative changes are at a minimum suggests that re- 
gression begins at the termination of the vascularization stage. 

The observations on the associated endometriums demonstrate that 
regressive changes in the endometrium appear later in the cycle than 
do the regressive changes in the corpus luteum. This is due to the fact 
that there is a lag in the endometrial response both to corpus luteum 
stimulation and to the withdrawal of that stimulation. The regressive 
changes in the endometrium are observed here approximately four 
days before the onset of menstrual flow. Regression of the corpus 
luteum then must begin five or six days prior to menstruation, which 
time corresponds to the termination of the vascularization stage. 


PHOSPHOLIPID AND CHOLESTEROL ESTER DETERMINATIONS 


(Chemical analyses were made by S. Weinhouse on 61 of the human 
corpora lutea in this presentation. Some of these specimens were not 
included in the previous report by Weinhouse and Brewer (1942). 
The chemical methods employed permitted the determination of exact 
values of the various lipids occuring in each individual specimen. 

There is a gradual, steady increase in the phospholipid content from 
the time just after ovulation to about the tenth day of age of the 
corpus luteum (Fig. 11). The maximum value is 2 per cent of the 
fresh moist tissue. From the tenth day of life on there is a decline 
in the phospholipid content. On the basis of the established fact that 
the phospholipid content varies directly with the functional activity 
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of the tissue, it is concluded that the functional activity of the corpus 
luteum of menstruation reaches its maximum by the eighth or tenth 
day of its life. After this time, the decline of phospholipid values 
indicates a decrease in functional activity. In instances of pregnancy, 
the phospholipid values are increased in association with the increased 
functional activity of the corpus luteum. 

During the first ten days of life of the corpus luteum, there is a 
slight decline in the cholesterol esters (Fig. 11). After the tenth day 
there is an abrupt increase. Near the onset of menstruation and after 
menstruation has started the increase of cholesterol esters is marked. 



































DAYS OF AGE OF CORPUSLUTEUM] ,. | 
U 
4 & 
rap) © o a OF  ' 
] l (jie & 
#1 & 
zs PHOSPHOLIPIDS 
a ro 30 
35 4 
. =~ 20) ¥ 4 
ez? io] i i 
*; 
So 39| CHOLESTEROL 
re ee ESTERS 
25 
e= 1.0) 4 
as O54] # = a a 
60] TOTAL LIPIDS 
50] 
40) | 
30] 3 t 
20! fl 








Fig. 11.—a, The phospholipid content increases until the tenth day after ovulation, 
after which it declines. In pregnancy the high phospholipid values indicate a greater 
degree of corpus luteum function. 0b, The cholesterol ester content remains low until 
the tenth day, after which it increases abruptly. In instances of pregnancy the 
minimal values obtained indicate continued functional activity. ce, The total lipids in- 
crease constantly in corpora lutea of menstruation reaching the highest values in 
later stages of regression. The increase after the tenth day of life of the corpus 
luteum is the direct result of the increase in cholesterol ester content. 


Since cholesterol esters increase in a degenerating tissue, it is con- 
cluded that the corpus luteum begins to regress about the ninth or tenth 
day of its life, and that it degenerates rapidly near the time of, during, 
and after menstruation. If pregnancy occurs and the gland does not 
degenerate, the values for cholesterol esters are minimal. 

Thus, the chemical evidence suggests that the peak of corpus luteum 
function is reached during the vascularization stage and that degenera- 
tion begins at the termination of this stage. 


SUMMARY AND CONCLUSIONS 


During the first eight days of life of the corpus luteum of men- 
struation, there is a gradual increase in its functional activity. By the 
eighth to the tenth day all the evidence indicates that the peak of 
functional activity is reached. It is during this first eight to ten days 
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of life that the essential purpose of the corpus luteum of menstruation 
is carried out; namely, the preparation of the endometrium for implanta- 
tion of the fertilized ovum. It is logical to postulate that the maximum 
function of the corpus luteum of menstruation would endure during 
this most essential period of its life. Greatest functional activity during 
this period is indicated by all the findings described in this report. 
This period of life of the corpus luteum has in the past been termed 
the vascularization stage. It might preferably be termed the period 
of essential function of the corpus luteum of menstruation. 

If pregnancy occurs, the corpus luteum hormonal activity continues, 
and is undoubtedly greater than that which exists in a nonfertile cycle. 
This is indicated by several facts. In early pregnancy there is an 
increase in the vascularity of the corpus luteum. Fatty degeneration 
and degeneration by simple atrophy of the granulosa lutein cells are 
not features of copora lutea of early pregnancy. Corpora lutea of early 
pregnancy have a high phospholipid content, and a minimal content of 
cholesterol esters. Greatest quantities of pregnanediol in the urine are 
obtained during pregnancy (Venning and Browne, 1937; Wilson, Ran- 
dall, and Osterberg, 1939; Miiller, 1940). The marked vascular and 
secretory development of the decidua vera also denote continued and 
greater corpus luteum stimulation. 

If implantation does not occur by approximately the eighth day after 
ovulation, this particular ovulatory cycle will be a nonfertile one, since 
implantation, if it is to occur, takes place by this time (Rock, 1942). It 
is logical to assume that regression of the corpus luteum will begin at 
this time, since in the absence of fertilization and implantation, there 
is no further need for continued corpus luteum function. 

It is true, as all the findings demonstrate, that some degree of func- 
tional activity of the corpus luteum is maintained after the eighth or 
tenth day of its life. This is due to the fact that all of the cells do not 
begin to degenerate simultaneously and that the rate at which de- 
generation progresses varies in the different cells. Those cells that are 
not involved, or are only partially involved in the degenerating proces- 
ses, continue to function. Since they are mature cells, they undoubtedly 
function efficiently. As a consequence, fewer cells are required to 
maintain the corpus luteum functional activity at a high level. The 
functional activity of the gland is reduced only when a sufficient num- 
ber of cells has undergone a sufficient degree of degeneration. Definite 
reduction of functional activity can be recognized by the tenth or 
eleventh day of age of the corpus luteum. It is apparent by deductive 
reasoning as well as by interpretation of the facts described here that 
actual degeneration must begin, therefore, before the tenth or eleventh 
day of life of the corpus luteum. The studies on the urinary excretion 
of sodium pregnanediol glucuronidate by Venning and Browne (1937), 
Wilson, Randall, and Osterberg (1939), and Miiller (1940) substan- 
tiate this. Definite regressive changes appear at approximately the 
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eighth to the tenth day. This time coincides with the termination of 
the so-called vascularization stage, or as suggested here, the termination 
of the period of essential function of the corpus luteum. These re- 
eressive changes are: 

1. A marked decrease in the amount of blood in the vessels of the 
granulosa lutein layer and regressive changes in the vascular system. 

2. Fatty degeneration and degeneration by simple atrophy of the 
granulosa lutein cells. 

3. Increase in the amount of visible lipids in the granulosa lutein 


cells. 

4, A sharp increase in cholesterol esters and a gradual diminution 
of the phospholipid content, as determined chemically. 

.. Regressive changes in the endometrium. 

6. A decrease in the amount of pregnanediol excreted in the urine, 
as determined by other workers. 

Thus, since the peak of function is past, since the essential function 
is terminated, and since definite degeneration has set in, it is con- 
cluded that regression of the corpus luteum of menstruation sets in at 
the termination of the vascularization stage at approximately the eighth 
day of its life. 
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104 SouTH MICHIGAN AVENUE 
DISCUSSION 


DR. ROBERT MEYER, MINNEAPOLIS, MInNN.—Dr. Brewer took exception to the 
idea of the stage of maturity or ‘‘bloom.’’ These terms I used for the stage in 
which the connective tissue begins to cover the innermost layer of lutein cells. In 
the same way I applied the term ‘‘stage of proliferation’’ to the beginning of 
the striking multilayering of the granulosa cells after the rupture of the follicle, 
although the proliferation is already evident before rupture, and also, though to a 
lesser degree, later during the vascularization. Since the proliferation stage is 
short, one finds it only in follicles and not in the yellow body. 

The term ‘‘maturity stage’’ I introduced in connection with two histological 
processes. In the beginning of the stage, which I called the stage of vasculariza- 
tion, the capillaries invade the proliferated granulosa, for the high point of internal 
secretion can only be obtained after the production of an arteriovenous network. 
The delivery of hormone into the blood is aided by the covering of the inner layer 
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of the lutein cells, because this hinders to a certain degree the secretion as well 
as the bleeding into the cavity. One finds fine lipoid granules in the granulosa 
cells, but these disappear more and more as the cells get larger and the nuclei 
appear vesicular. Since the same process goes on in pregnancy, my conclusion 
seems justified that these signs mean high degree of function. The findings of 
Chydenius of the finer cell structure (1926) supported my conception. 

My first conception (1913), that the maturity or ‘‘bloom’’ extended from the 
seventeenth day until one or two days before menstruation, I modified later on, 
because I found the lutein cells in the inner layers already in regression by the 
twenty-second to twenty-six days. The term function I used always in connection 
with the behavior of the endometrium, but as menstruation I considered not only 
the bleeding but also the preparatory stage. 

I agree with Dr. Brewer that we should answer the question of the nature of 
function principally from the point of view of fertility in general and of the nida- 
tion especially. I quote what I said in 19138, that ‘‘the culmination of the pre- 
menstrual development of the endometrium is not the stage of preparation for the 
nidation of the ovum. Preparation for nidation rather should occur at about the 
middle point between two menstruations, i.e., at the beginning of the premen- 
strual swelling of the mucosa. The culmination of the premenstrual phase would 
therefore be only the introduction to menstruation. 

We first found the histologic evidence of regression of the corpus luteum on 
the twenty-second to twenty-fourth days of the normal cycle, as shown by vacuoliza- 
tion of the cytoplasm by large fat droplets in the inner rows of the lutein layer. 
Later evidences of regression during menstruation (softening of the fibrils, obstruc- 
tion of the vessels, shrinking and sclerosis of the fibrils) appear first centrally and 
progress to the periphery. 

The third of Dr. Brewer’s points, namely the chemical analysis of the corpus 
luteum, is of special interest because for many years we endeavored to clear up 
the quantitative differences between the histochemically demonstrable lipoids and 
the real chemical content. We consulted authorities for the best methods and co- 
operated with highly trained chemists. The total content of cholesterol during the 
cycle is at first low, then it increases until ‘‘bloom’’ and until menstruation. The 
increase is due to the free cholesterol and not the cholesterol ester. During preg- 
nancy the total cholesterol content is less, and it decreases more and more toward 
the end of pregnancy. The fatty acid changes considerably from case to case, but 
not in the various stages or in high degrees of regression. Lecithin increases until 
the histologic ‘‘bloom’’ occurs and decreases strikingly after menstruation, but 
in pregnancy the lecithin content is high and becomes very high near the end of 
pregnancy. The total amount of the lipoids does not differ essentially in the 
various stages of the cycle. More striking is the microchemically visible amount 
which is known to be high only during the time of regression. It is recognizable 
as big droplets at first found locally in single cells of the innermost layers. This 
progresses to the peripheral layers and after the menstruation involves the whole 
corpus luteum. 

Stained lipoids are stored as very small particles before they accumulate in the 
cytoplasm. The invisible lipids are used for hormonal function. Large droplets 
mean regression. 

To prove an early regression of the corpus luteum as a physiologic process, 
one must exclude damage, especially such as pressure by a myoma, and one must 
examine the basal part of the corpus luteum, because the superficial part is very 
often damaged. This may occur at any time of the cycle in large areas in the 
superficially prominent or capsular parts and it may be compared to the regres- 
sion in the capsular part of an implanted ovum. Cystie corpora lutea and those 
with hemorrhage are also often damaged and therefore useless for study of normal 


physiology. The beginning of the regression does not mean cessation of the fune- 
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tion of the whole corpus luteum, the outer layers of which may be well preserved 
for a much longer time. 

The histologic appearance of the endometrium is occasionally not an absolutely 
reliable indicator of the functional potency of the corpus luteum and vice versa. 
In some cases described by Bartelmez and also in some demonstrated by myself, 
the corpus luteum histologically showed no regression some days after menstrua- 
tion which occurred at the expected time. On the contrary, in other cases Bartelmez 
found the regression of corpus luteum without menstruation. This means that 
some unknown factors are interposed between the two organs, corpus luteum anil 
endometrium, such as nerve controls or the internal secretion of other organs. 

I believe it is of the greatest importance to stress the fact that the goal of all 
these processes is naturally pregnancy, and that menstruation is the sign of failure. 
Great difficulty is presented by the constitutional variations in individuals, which 
cause obvious differences of interpretation. Perhaps no other physiologic conditions 
are less balanced and stabilized. They are relatively recent acquisitions in phy- 
logeny. The hormonal accord of the sexual procedures fluctuates between the 
physiologic and the pathologic. 


DR. GEORGE VAN S. SMITH, Brookiine, MAss.—Mrs. Smith and I have 
found that luteal activity is reflected by characteristic changes in the amounts and 
partition of the urinary estrogens. These changes, corroborating Dr. Brewer’s 
conclusions, point to maximum secretion of progestin between the fifteen and 
twenty-first days of a twenty-eight-day cycle with a peak between the nineteenth 
and twenty-first days. 

What makes the corpus luteum wax and wane? From our studies of the relation 
between progesterone and estrogen metabolism we have formulated a plausible 
explanation. Progesterone reduces the rate of estrogen destruction in the body. 
Experimentally, estrogens may be so administered as to enhance and prolong luteal 
activity through stimulating the secretion of a pituitary luteinizer. Both in the 
menstrual cycle and in pregnancy the available evidence indicates that increases 
of- estrogen secretion precede and accompany increases of progestin. We have 
come upon a factor in the urine of women which has a pituitary-stimulating effect 
similar to the estrogens and have concluded that it is formed as a result of 
estrogen breakdown and that it, rather than estrogens per se, is responsible for 
the observed luteal response to administered estrogens. It is not a pituitary sub- 
stance, being heat stabile and ineffective in hypophysectomized rats. It is non- 
estrogenic but is found in the urine at the times when our studies indicate rapid 
destruction of estrogen, for example, during menstruation and the follicular phase 
of normal cycles and after the injection of estrogen in surgical castrates. In 
summary, we are well along on a trail of evidence to show that whenever estrogen 
is being rapidly destroyed a substance is formed which stimulates pituitary lutein- 
izing activity and thus corpus luteum function and that, by reducing the rate of 
estrogen degradation, the corpus luteum prevents the production of this substance 
which is necessary for its survival. 

We would explain the ovarian cycle, therefore, as follows: At the start of 
menstruation there is a sudden marked increase in the rate of estrogen degradation 
accountable to estrogen production in the absence of progestin. This sudden 
metabolie shift, which continues into the follicular phase, supplies the above-described 
factor as a result of which the pituitary secretes the luteinizing hormone, so neces- 
sary for ovulation and corpus luteum growth. Our studies indicate that by the 
twenty-first day of a twenty-eight-day cycle a minimal amount of estrogen is being 
destroyed due to maximum progestin secretion. The result is withdrawal of pituitary 
stimulation by the estrogen breakdown factor and consequent regression of the 
corpus luteum. The twenty-first day of a twenty-eight-day cycle would be the 
seventh to eighth day of life of the corpus luteum if ovulation occurs on the 
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fourteenth day. It is interesting that our time relationships, based on hormone 
changes as evidenced by urinary studies, should tally so closely with Dr. Brewer’s, 
based on an entirely different type of investigation. 


DR. JOHN ROCK, Brooxiine, Mass.—In studying the corpora lutea from the 
seven normal previllous and villous human ova of 7.5 to 16.5 days of age, Miss 
Adams, our technician, and Dr. Hertig detected a decreased amount of neutral fat 
in the granulosa lutein cells when compared to the amount in the control non- 
pregnant corpora lutea of the twentieth to twenty-second day (sixth to eighth day 
according to Brewer’s terminology) of the menstrual cycle. 

In the nonpregnant, twentieth to twenty-second-day stages, they found a begin- 
ning nonfatty peripheral vacuolization of the granulosa lutein cells. With the 
onset of pregnancy this supposed evidence of active secretion was seen to increase 





and to remain a prominent feature throughout at least the first six weeks in the 
life of the corpus luteum. 

Dr. Hertig has suggested therefore that the twenty-second day of the twenty- 
seven-day menstrual cycle (i.e., with catamenia on the twenty-eighth day), or the 
eighth day in the luteal phase of any cycle, is the critical point in the life of the 
corpus luteum. He believes that at this time implantation of the fertilized ovum, 
in some way not at present fully understood, but probably by its direct influence 
on the corpus luteum, causes the latter to continue and indeed to increase its 
secretory function, thereby postponing the degenerative and other changes which j 
Dr. Brewer has covered in his paper. f 


ASO 


DR. BREWER (closing).—It is an honor for one who is more or less beginning 
his work to have the privilege of having the primary author discuss his paper. It 
is to Dr. Meyer that we are all indebted for the essential work on the corpus luteum. 
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PARTIAL CONGENITAL APLASIA OF THE VAGINA* 


Watrter T. DANNREUTHER, M.D., F.A.C.S., New York, N. Y. 


(From the Department of Gynecology, New York Post-Graduate Medical School and 
Hospital, Columbia Unwwersity ) 


ITHIN the past twelve years, I have seen 12 eases of congenital 

absence of the vagina. Four of these were complete, 5 could be 
legitimately classified as a partial aplasia, and 3 were really develop- 
mental defects in pseudohermaphrodites. Three of the first 4 patients 
were subjected to the Frank-Geist ‘‘satchel-handle’’ operation with 
highly satisfactory results, all 3 being married ; twelve years, five years, 
and one year, respectively. A colpoplastic operation was not suggested 
to the other patient since she was thirty-four years old, devoid of 
secondary female characteristics, and had no sex urge. Four of the 5 
young women with a partial aplasia were operated upon and these 
constitute the subject of this presentation. The other was 27 years old, 
had been married three years, and had submitted to an inadequate plastic 
procedure elsewhere one year and a half previously with a poor result, 
but refused further surgical intervention. One of the three pseudo- 
hermaphrodites was operated upon against my better judgment because 
of her insistence, and this ease is described briefly because it is the only 
instanee in which I have transplanted the fetal membranes to line a 
newly created vaginal canal. The end result was surprisingly gratify- 


ing. 


The patient was 22 years old and had never menstruated. At the 
age of four a general surgeon had opened the abdomen for the sole pur- 
pose of determining her sex. He reported to the parents that a vestigial 
uterus and two small ovaries were found high in the pelvis. At the 
age of twelve, after a two weeks’ study at another hospital she was 
again pronounced a female. When this girl came under my observation 
in January, 1939, she insisted that an attempt be made to provide her 
with a vaginal canal because of her sex urge. Her urine contained 21.4 
R. U. of estrin in a twenty-four-hour specimen and 16.1 R. U. per liter. 
Although there was scant anatomie evidence of female external geni- 
talia and relatively little available space on the perineum between the 
lower margin of the urinary meatus and anus, the enlarged clitoris was 
almost completely amputated, and the space between the urethra, blad- 
der, and rectum cautiously approached through a transverse perineal 
incision just above a miniature fourchette. The contemplated dissec- 
tion seemed so hazardous that roentgenograms were taken with a 
catheter in the urethra and air distention of the rectum before the 
operation. This visualization of the field was of material aid in avoiding 
injury to the urethra, bladder, and rectum. After insinuating the 
exploring fingers between these structures up to the peritoneum, the 

*Read at the Sixty-Seventh Annual. Meeting of the American Gynecological Society, 
Skytop Lodge, Pa., June 15 to 17, 1942. 
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Fig. 1.—Typical end-result after the Frank-Geist “satchel handle’ operation for 
congenital absence of the vagina. (Note slight scarring of area from which the skin 
flap was taken.) 





_ Fig. 2.—End-result in a pseudohermaphrodite. Frank-Geist operation obviously 
os ig oe ag because of profuse hair distribution. (Note developmental defect of nor- 
mal labia. 
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space thus developed was lined by implanting a generous section of 
fetal membrane, taken from another patient delivered by elective 
cesarean section within the previous hour, as suggested by Burger. 
(Membranes after rupture would obviously be useless because they 
would not be sterile.) The membrane was held in position with a glass 
phallus of appropriate size. Inspection at the end of two weeks dis- 
closed small islands of epithelium throughout the canal as though pineh 
grafts had been transplanted. Although the cosmetic result is more 
picturesque than perfect, the artificial vagina appears functionally 
satisfactory (Fig. 2). 

Many methods of establishing an artificial vaginal canal have been 
devised during the past century. They all include a transverse incision 
of the occluding membrane and separation of the cellular connective 
tissue between the bladder and rectum. Additional steps suggested, 
and their leading exponents are as follows: 

Distending the canal with gauze packing, balsa wood, or Pyrex glass (Dupuytren, 
Kanter, Wharton, Meigs) 

Implantation of isografts (Mackenrodt) 

Transplantation of rectum (Sneiguireff, Popow, Menge, Schubert) 

Transplantation of ileum (Baldwin) 

Transplantation of flaps from the labia (Bumm, Puppel, Graves) 

Transplantation of skin flaps from the thigh (Beck, Frank-Geist, Grad) 

Implantation of fetal membranes (Burger) 

Transplantation of Thiersch skin grafts (Kirschner-Wagner) and with mastic 
solution (Counsellor) 


One of the originators of the Frank-Geist operation has reported five 
recent eases in which he secured a satisfactory canal, without an incision 
or operation, by forcing the mucous membrane of the obstructing parti- 
tion inward by means of glass test tubes. The patient is taught to 
introduce a narrow tube into the hymenal ring with backward and 
inward pressure. After one week the direction of the pressure is 
changed to that of the normal vaginal axis, and as dilatation with in- 
dentation progresses, larger tubes are used until the new canal is 
adequate for coitus. This bloodless and simple method would seem the 
most desirable of all, but unfortunately proved entirely inadequate in 
the only two eases in which I have tried it, probably because of the 
unwillingness of the patients to subject themselves to so much con- 
trollable discomfort. 

The four patients operated upon for partial aplasia of the vagina had 
certain features in common. They were all young, attractive girls, with 
a typical female body contour, well-developed breasts, and pronounced 
secondary sex characteristics. None had ever menstruated. The ex- 
ternal genitals were well developed, and each had a rudimentary vagina 
about one i. in depth. The blind end of this tiny pouch was appar- 
ently a composite of occluding membrane and tough hymenal partition. 
True partial congenital aplasia should not be confused with a somewhat 
similar condition seen far more often, in which there is simply a develop- 
mental gynatresia of a vaginal canal of normal length with an abnor- 
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mally small introitus and an extremely rigid and sensitive hymen, which 
in some eases is situated from 1 to 3 em. above its normal location. 
All four patients were treated in the same way, by making a trans- 
verse incision through the obstructing upper limit of mucous membrane, 
progressive finger dissection between the bladder and rectum up to the 
peritoneum, and inserting the largest size glass phallus which the newly 
created space would accommodate. The glass vaginal obturators I have 
used are shaped much like the anatomic phallus, except that they have 
a little indentation near the outer margin which precludes pressure on 
the overlying urethra (Fig. 3). 


The first patient, single, aged 28 years, was operated upon in August, 
1939, and has been happily married since March, 1940. She reports 
that coitus is normal in every way, but is still wearing her glass plug. 
The second patient was single, aged 18 years, was operated upon in 
February, 1940, and has worn the plug continuously ever since. The 
third patient, aged 23 years, was operated upon in March, 1941, 





Fig. 3.—Glass tube used for mairftaining vaginal dilatation. (Note indentation near 
outer margin to avoid pressure on overlying urethra.) 


immediately after her husband had left her, because after four years 
of marriage, attempts at coitus had never been successful. Although 
hopeful that correction of the anatomic defect would enable her to re- 
establish her home, the husband failed to return. However, she was 
subsequently treated by another physician for an acute gonococeal 
vaginitis. She is a timid individual, who does not tolerate discomfort 
well and consequently failed to maintain enough pressure on the vaginal 
obturator, so that in October, 1941, it was necessary to again enlarge 
the upper end of the canal, which showed evidence of moderate con- 
traction. In April, 1942, she developed an inguinal hernia and was 
operated upon in another city. The surgeon reports: ‘‘I found a tube 
and ovary which appeared normal, in the inguinal canal, separated the 
tube and ovary from the surrounding tissues of the canal, and replaced 
them in the abdominal cavity. On palpation through the internal ring 
with one finger, I thought I felt the fundus of a small uterus, but 
could not be sure. I did a regular Ferguson repair of the hernia.’’ 
The fourth patient, aged 20 years, had been separated from her hus- 
band after four months of marriage and was operated upon in October, 
1941. After wearing a large plug for three months, the husband re- 
turned and coitus has been normal ever since. 
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The outcome can be regarded as quite satisfactory in all four cases 
since the canals were well epithelized within three months; three of 
the patients are using their new canals physiologically, and the other 
one has adequate space for normal coitus. It is universally recognized 
that all artificial canals manifest a tendency to contraction if dilatation 
is not maintained for a long time. Hence, it is advisable to keep the 
patients under observation and to insist that they wear the glass phallus 
for many months if married and continuously if single. Faithful co- 
operation is important, for if the patient shrinks from a mild discom- 
fort and fails to exert sufficient pressure on the vaginal obturator, con- 
traction may occur. In the cases cited there can be no doubt that the 
squamous cell epithelium lining the upper part of the vaginal recess 
erept in from the margins of the lower vaginal area which had been 
incised and stretched. Burger contends that when a new canal is lined 
with fetal membranes, there is actual epithelial transformation, because 
epithelization takes place as early as six days after the membranes have 
been implanted, and this is too soon for extensive proliferation to occur. 
He believes that the amniotic epithelium possesses the same physiologic 
characteristics as the epidermis, both showing the presence of glycogen. 
Sections of fetal membranes were used as transplants by Burger’s 
ophthalmologie colleagues at his suggestion in four cases of sym- 
blepharon, to replace the lost conjunctiva, with subsequent development 
of stratified epithelium. 


In the earliest cases of congenital absence of the vagina reported in 
the literature, the operation consisted of simple dissection of the ad- 
ventitious connective tissue between the bladder and rectum, followed 
by packing the newly created space with gauze. This procedure was 
described by Dupuytren as early as 1817, but he and others soon found 
that this method was followed by prompt contraction and epithelization. 
Wharton has reported excellent results in 65 per cent of cases after the 
introduction of a balsa wood obturator covered with two layers of 
condom rubber, and Meigs has used Pyrex glass plugs in the same way. 
Packing the canal with any soft and compressible material predisposes 
to failure because there is no resistance to rapid contraction which occurs 
before epithelization can progress to any great extent. Since the 
squamous cells must proliferate from the margins of the introitus, it 
seems logical to continue the use of some variety of skin transplant in 
cases of complete absence of the vagina, or to adopt Frank’s suggestion 
to apply pressure with test tubes on the occluding membrane without 
incision, if the patient can be induced to apply and maintain sufficient 
pressure. In eases of partial aplasia, however, a serviceable canal can 
be prepared within two or three months by introducing a glass plug 
into the newly created space between the bladder and rectum, with 
little discomfort to the patient. Regardless of each individual operator’s 
preference for a particular technique, it seems quite evident that the 
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elaborate and hazardous operations involving an intestinal resection 
ean be completely discarded as unnecessary. 
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DISCUSSION 


DR. JOHN E. HOBBS, St. Louis, Mo. (By Invitation).—The operative pro- 
cedures to create an artificial vagina are limited as far as I am concerned to two : 
and possibly a third method. In all cases where there is an absence of the uterus 
or a hypoplastic uterus that does not function, I believe Frank’s method of forcing 
the mucous membrane of the obstructing wall inward by means of a glass test 
tube should be attempted. The method is simple, not dangerous and nonconfining. 
If results are not satisfactory, one has not created any additional difficulty for 
any operative method desired. If Frank’s method fails in these cases, or if a 
functioning uterus is present, it seems to me that the choice of operative procedure 
is the one selected by Dr. Dannreuther in the cases just described, that is a varia- 
tion of the method championed by Wharton and Meigs. I wish to report briefly 


the two cases. 





CASE 1—M. P., aged 18 years, sought medical attention because she had not 


menstruated, and her local doctor told her she had an imperforate hymen. The 

physical examination revealed a normal girl with the exception of the lack of a f 
vagina and uterus. She had hypertrophy of the clitoris and labia minora. There i 
was a small dimple above the fourchette without a vaginal opening. A rectal 


examination revealed no evidence of hematocolpos. A small firm nodule 2 x 2.5 
em. was felt in the uterine region. A cordlike structure was palpated in both 
adnexal regions with what was considered to be normal gonads at either end. 
She was engaged to be married and wanted surgical intervention. 

A transverse incision was made in the obstructing membrane and a_ tunnel 
was constructed between the bladder and rectum up to the nodule felt in the 
uterine area. A canal 4 inches deep and 2 fingers in breadth was formed. An 
obturator of dental wax was made and full thickness grafts from the inner aspects 
of the labia minora were cemented (epithelial surface only) to the obturator with 
rubber cement. The obturator with the grafts on it was inserted into the canal 
and maintained in position by placing an eye-screw in the outer end of the dental 
wax dilator. A small rubber tube was passed through the eye-screw, carried be- 
tween the buttocks and thighs and each end of the tubing was attached to a band 
placed around the body above the ilia. The patient could wear the obturator with 
comfort, void with ease and without disturbing the dilator. She could have pitcher 
douches without ever any chance of the obturator being displaced. The dilator 
was removed on the 18th day and islands of epithelium appeared in the tract. 
Rapidly the tract became epithelized. 

In about three months after the operation she married, and her sexual life has 
been normal for about three years. I received a letter from her a few days ago, 
stating she is happily married and enjoys coitus. 


CASE 2.—M. G., aged 16 years. At 12 years of age this patient started having 
severe cramps and fainting every month but never any flow. In May, 1941, her 
local doctor incised what he thought was an imperforate hymen and found there 
was a total lack of a vagina. He made a small tunnel between the bladder and 
rectum, and after reaching what he thought was a cervix, a considerable amount 
of old blood came out. He placed a gauze pack in the canal but it gradually 
became constricted. She had two periods of scant flow after this procedure. At 
the time I saw her, two and one-half months later, she appeared to be a normal 
girl, well developed and in good health. On examination of the genitals the labia 
minora were hypertrophied, and the clitoris normal. The canal was completely 
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closed, and only a dimple existed above a well-formed fourchette. A transverse 
incision was made, and again the rectum and vagina were separated by both blunt 
and sharp dissection. There was considerable scar tissue which had to be freed 
by sharp dissection. At a distance of 34% inches a tight constriction was reached 
which was dilated with great difficulty. I could not convince myself that this 
was a cervix, A uterine sound was passed beyond the constriction to a depth 
of 2% inches, which I believed was the upper limit of the vagina. I could never 
get the constriction dilated enough to expose a cervix above. Two full thickness 
grafts, about 2 x 3 em., were removed from the inner aspects of the labia minora 
and tied with fine catgut about a large test tube, 144 inches in diameter. The 
tube was held in position by placing a rubber stopper in the tube and an eye screw 
in the rubber stopper. A small rubber tube was placed through the eye screw 
and secured as described in the other case. The test tube was removed the first 
time in one week. At that time the canal was 5 inches long and admitted 2 
fingers. I could not be certain whether or not the grafts were growing. There was 
great difficulty in keeping the upper portion of the canal dilated. Finally a biopsy 
was taken and the constricted portion contained cervical glands. Normal endo- 
metrium was obtained from higher up. Therefore, the constricted portion was 
cervix, which was and still is flush with the vaginal walls. The vagina then 
measured about 3% inches. The canal is completely epithelized and has now 
been lengthened to about 414 inches by pressure of the tube worn at night. The 
patient menstruates regularly and without pain. 

My observation of these two cases convinces me that any type of graft is 
unnecessary. The vestibular epithelium will grow in and line the tract satisfac- 
torily. 

The third method of implantation of fetal membranes, as proposed by Burger 
and used in one case by Dr. Dannreuther, is most intriguing. However, I have 
always been skeptical about the growth and persistence of this tissue. Brown 
and McDowell have shown that homotransplants of skin that appear to grow early 
always disintegrate in three to six weeks, and then the epithelium grows in from 
the edges at a rapid rate, giving the ordinary observer the idea that the graft 
has persisted. It is Brown’s opinion that no homotransplants persists, even homo- 
transplants of cartilage become fibrotic months afterward. If the entire tract 
ean become lined in four to six weeks without any epithelial transplants, it seems 
difficult for one to evaluate with any certainty the value of transplants. However, 
if it were established that fetal membranes do not grow or persist it seems to me 
the membrane might serve as a dressing to the raw surfaces and perhaps serve 
as a guide for the ingrowing epithelium. In collaboration with Brown and Mce- 
Dowell, I have some investigative work in progress in an attempt to determine 
the growth and viability of fetal membranes when transplanted. 


DR. NATHAN P. SEARS, Syracuse, N. Y.—I have seen 8 cases which might 
well be discussed at this time. Six of the patients had complete absence of the 
vagina; one had a partial aplasia, and the other appeared to be a true hermaphrodite. 

The six cases of complete aplasia were treated in the following manner: 


CASE 1.—A well developed, normal girl of 19 years with female characteristics 
had never menstruated. Without a pelvic examination she was given considerable 
ovarian hormone by a general practitioner which, of course, produced no effect. 
This girl was subjected to the Frank-Geist ‘‘satchel-handle’’ operation and has a 
vagina about 314 inches deep but lined with coarse skin bearing many hairs and 
secreting much sebaceous material. Unfortunately, her plans for marriage have 
not materialized. 


CASE 2.—A woman of 22 years was engaged to be married and had had one 


unsuccessful operation in another city. When seen by me she had a very small 
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tortuous sinus leading from the perineum for several centimeters between the bladder 
and rectum. The Frank-Geist operation was done, the greatest difficult being to 
create a cavity to which a tube graft could be applied as the scar from her former 
operation was extremely difficult to handle. A good graft was finally established 
but, much to my disgust, on removing the plug the entire graft came out. I then 
had her wear a %-inch test tube in the vagina constantly for four weeks and after 
that for a varying period of one-half to two or three hours a day. She has been 
married for several years, has perfect marital relationship and has a very pliable 


normal vagina. 


Case 3.—The third patient, 21 years of age had been married six months, but 
complained that intercourse had not been completely satisfactory. On examination 
she was found to have a definite pouch 2 inches deep between the rectum and bladder. 
On closer questioning I found that she had been attempting intercourse since she 
was 14 years old, which led me to conclude that the pouch had been produced by 
attempted intercourse over a long period of time. This patient consulted me only 
once and I do not know whether or not she has improved as time went on. T advised 


against any surgery. 


CASE 4.—This case came to the clinic after one attempt had been made at another 
hospital with complete failure. This girl was mentally deficient and the Department 
of Charities and Social Workers were very much against having any more work 
done. With this plan I heartily agreed. 


CASE 5.—This woman of 26 had never menstruated, but came with the statement 
that she was to be married in eight weeks. She was instructed in the use of Dr. 
Frank’s method of gradual invagination by graded test tubes and she had a per- 
fectly normal 344 to 4 inch vagina at the end of seven weeks. When seen after 
her marriage she stated that her marital relationship was perfectly satisfactory. 


CASE 6.—The next patient of the group was 50 years old and had been married 
30 years. At the time I saw her she had two large pelvic tumors and the surgeon 
called me because he was unable to feel the cervix properly. A large mass was present 
in the right side of the pelvis which seemed to be a fibroid and another mass in 
the left inguinal canal extending to the labia. When I examined her, I found that 
she had no vagina but had created a deep pouch during her thirty years’ marriage. 
When her abdomen was opened, it was found that she had a double uterus, each 
containing fibroids, the left uterus being incarcerated in the left inguinal canal. 
The two halves of the uterus were removed and no lumina were found. 


CASE 7.—The next case was one of partial aplasia. This patient did not know 
there was anything wrong until after her marriage when she presented herself to 
her physician, pregnant. A diaphragm with only a small opening was discovered in 
the upper third of the vagina. By cesarean section she had two children. When 
I saw her she was rather nervous and apprehensive and complained of very un- 
satisfactory marital relationship. Two or three attempts had been made to estab- 
lish a normal vaginal canal with rather poor success. The diaphragm was cut away 
and a glass plug was inserted and kept in place constantly for four weeks and 
then used about twice a day for about six weeks. The raw surface left by the 
incision of the diaphragm covered over nicely with epithelium and she now has 
a normal vagina with the cervix easily visible although somewhat shortened. 


CASE 8.—The last case was one of true hermaphroditism. This girl of 11 had 
just started to menstruate but the blood apparently came through the urethra. 
Examination showed a normal appearing girl with developing breasts and normal 


pubic hair. In the left inguinal canal was a firm, tender mass the size of a small 
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lime which seemed like a hernia but could not be reduced. She was advised to 
enter the hospital for study but before her hospitalization was effected the mass 
in the right groin became very painful and surgery seemed an immediate necessity. 
Incision of the inguinal canal revealed a black organ which looked like an ovary. 
This was removed and a hernial repair done. Sections of material removed, al- 
though somewhat distorted, resembled testicular tissue, and no evidence of ovarian 
structure was seen. She made an uneventful recovery but so far I have not been 
able to follow up her case to determine the complete picture of this congenital 
anomaly. 

From my experience with these cases it seems evident that the more formidable 
operations can now be discarded. Case 2 indicates that practically no graft is 
necessary when the open operation is done. This corresponds very well with the 
experience of Meigs, Wharton and others, namely that if the canal is kept open 
with a nonirritating glass plug, epithelization will take place. I agree with Dr. 
Hobbs that we have no evidence to prove that the tissue put in these patients is 
actually the source of the epithelium which lines the canal. However, from my 
experience with the 3 patients who either by themselves or by test tubes produced 
vaginal canals by pressure, it seems this method is the simplest and will probably 
be the most universally used. 

In closing I wish to say that I think any young woman so unfortunate as to be 
born without a vagina when she has the hope for marriage should have a vagina 
created. 


DR. BENJAMIN P. WATSON, New York, N. Y.—I should like to report a 
successful case treated by the bloodless tube method. When the patient was 13 years 
old she had not menstruated and was having a great deal of periodic abdominal 
pain. Her doctor, thinking she had an imperforate hymen, made an incision, ob- 
tained nothing, and desisted from further attempts. She continued to have these 
periodic attacks of pain which ultimately became continuous. This was the stage 
at which I saw her. 

On rectoabdominal examination one could make out a tense swelling to the left 
side of the pelvis and a tentative diagnosis of occluded double uterus was made. 
She had no vagina. It was found at operation that one horn was distended and 
occluded, the other quite small; both tubes and ovaries were perfectly normal. Both 
horns were removed and nothing more done. The girl was not told anything about 
the absence of the vagina at that time. When she was nearly 19 years old, she 
became interested in a young man and was determined that she was going to marry 
him. She had normal sexual reactions and normal secondary development. We be- 
gan treatment by the Frank method.. There was a small depression where the first 
incision had been made. She used larger and larger dilators and was very con- 
scientious in their use. About ten months after the treatment was begun she was 
married and has now been married for about “te year. The marriage is perfectly 
happy and successful. 


DR. ROBERT MEYER, MINNEAPOLIS, MINN.—In a critical review of the litera- 
ture of hematocolpos, hematometra and hematosalpinx (1895) I pointed out that 
the occlusion in most cases was acquired by inflammatory processes presumably 
caused by infectious diseases of childhood. 

The use of the term ‘‘aplasia of the vagina’’ means that it was never formed 
or strictly that it is a developmental anomaly. This can be caused by a primary 
defect of the lower end of the Miillerian ducts, either total or partial. The Miillerian 
epithelium can undergo regression soon after its early appearance in females as well 
as in intersexes, which is of course also the fate of the Miillerian ducts in most of 
their extent in males. 
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The vagina takes its origin from the Miillerian ducts only topographically, and 
not histologically. The Miillerian epithelium, after having built the vaginal canal, 
undergoes full regression and is replaced by the sinus epithelium which is of an 
entodermal nature. I can show you this in only a superficial way in a few photo- 
graphs selected from more than 3,000. 

I cannot omit mentioning that the hymen is formed by foldings of the vesti- 
bulum, the former entodermal sinus urogenitalis. An ‘‘imperforate hymen’’ can- 
not exist because it is open from the beginning. An occlusion must be the result 
of the growing together of the foldings at their margins. As a rule the so-called 
imperforate hymen is confused with a membrane-like atresia of the vaginal introitus. 

When the Miillerian epithelium has not yet made contact with the sinus, the 
epithelium of the Miillerian vagina ripens to mucous epithelium as it does in the 
cervical canal. In fact in malformations, which one finds in newborn children 
and in eases of hematocolpos in the adults, the open or canalized part of the vagina 
is covered by mucous epithelium, as I found in some cases. If an excision of the 
occluding membrane is made, mucous epithelium will be found on the upper side 
as proof that the atresia is congenital. 

Some locally persistent portions of Miillerian epithelium in the otherwise 
squamous epithelium-lined open vagina give rise to cysts, glands, and eventually 
adenomas and adenocarcinomas as in the cervix. In every case of congenital partial 
atresia of the vagina one should examine the mucosa to obtain information to aid 
in determining whether or not the Miillerian epithelium can change into squamous 
epithelium. Certainly one must be sure that in a double vagina if unilaterally 
occluded, the closed side does not communicate with the other normally developed 
side even through an opening in a cervical septum. 

Finally I should like to raise the question of how the Miillerian epithelium in 
the vagina changes after the removal of the occluding membrane. One may ask 
not only if it becomes a squamous epithelium histologically but also how does it 
behave functionally? What is the content of glycogen; are there Doederlein 
bacilli; and are there cyclical changes? Do intestinal transplants act in the same 
or a similar way? 


DR. NORMAN F. MILLER, ANN ArBor, MICcH.—I would like to raise a ques- 
tion in connection with this very interesting subject. It has been stated from 
time to time that ‘‘split thickness grafts’’ used in the reconstruction of artificial 
vaginas probably die and are replaced by epithelium from the vestibule or vulva. 
I am inclined to agree that this may occur but the point has not been proved. 

We have been much interested in just what happened to the split thickness 
grafts and recently had occasion to study a patient in whom we had obtained 
a healthy take. The patient had complete absence of the vagina but did have tubes, 
uterus, and ovaries. At the time of admission she presented a hematometra and 
bilateral hematosalpinx. A channel was made and the accumulated blood 
drained off. Ten days later a split thickness skin graft was applied on an obturator 
which resulted in an excellent take. Three months later we studied this girl care- 
fully and biopsies taken from the new vagina demonstrated typical vaginal epithe- 
lium. Whether this was a conversion of the transplanted epthelium into the vaginal 
type because of its new environment or whether the graft tissue had been replaced 
from the vestibule is something that further studies will have to determine. 


DR. EMIL NOVAK, BALTIMORE, Mp.—Like the previous speakers, I believe 
that the days of the more formidable procedures, such as the Baldwin operation, 
in the construction of an artificial vagina have passed. In former years I per- 
formed a number of these operations, and [ still feel that the anatomic and func- 
tional results obtainable by this method surpass those following the employment 
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of the simpler and safer methods now in vogue. At the meeting of the American 
Association of Obstetricians and Gynecologists in Baltimore two years ago TI 
showed the end results in one or two of these patients a good many years after 
operation, and I believe that those members who examined the patients agreed that 
the artificial canal could scarcely be distinguished from a normal vagina. How- 
ever, in view of the magnitude of this operation and the inevitable element of risk, 
it has very properly been superseded by simpler methods which give very satis- 
factory if not always ideal results. 

The particular point which I rose to discuss has already been touched upon 
by Dr. Meyer, to whom we are all indebted for his monumental researches in the 
embryology of the vagina. In certain cases of pseudohermaphroditism the vagina 
appears to be completely absent, while the urethra occupies essentially its normal 
position, often connected by a shallow furrow with the clitoris. By means of endo- 
scopic studies and cystograms, however, the vaginal canal, often rather small and 
rudimentary, will be found to enter the urethra at an acute angle a short distance 
behind the meatus. In such cases it is possible by a very simple plastic procedure 
to open the vagina to the exterior, and the mistake of unnecessarily creating an 
artificial canal in the perineal body thus avoided. I have encountered two such 
cases in the past few years. The anomaly in these cases is an absence of the 
septum which subdivides the lower urogenital canal into an urethral and vaginal 
portion. It is easy to understand, therefore, that in such cases menstrual bleed- 
ing may occur from the urethra, and I believe that one of the cases reported by 
Dr. Sears will probably fall into this category. 


DR. JOSEPH L. BAER, Cuicaco, ILL.—I have a report from a totally different 
category of a girl of 16, one of uniovular twins, the other being entirely normal. 
The patient presented herself with a pelvic mass of very considerable size, aplasia 
of the vagina and only a slight dimpling on the perineal surface. Through a 
transverse incision I tunneled down until what seemed to be the cervix was ex- 
posed. By probing I found the cervical canal and evacuated the huge retained 
menstruum, 

Because of this patient’s youth I had no desire to do an extensive tubular 
transplant, nor to begin the routine of glass tubes to maintain a vagina. Instead 
I anchored the cervix as close to the margins of the perineum as I could by heavy 
traction sutures, producing an artificial prolapse, if you please. This healed en- 
tirely, and five years after the operation she returned happily married. The vagina 
had constructed itself. Evidently the prolapsed uterus withdrew, the vulvar margin 
came up with it and she had an 8 em. vagina. 


DR. DANNREUTHER (closing).—I would like to make three points in com- 
menting on the previous discussion. First, the results are much better, no matter 
what type of operation is done, if the surgical procedure is deferred until the 
patient plans to use the canal physiologically. Second, the hair on the inner aspect 
of the thigh seems to be a handicap in some candidates for the Frank-Geist 
operation, but I have overcome that by referring my patients to a dermatologist 
for removal of the hair by electrolysis. Third, it is easy to make frequent obser- 
vations through the glass obturator and thus follow the process of epithelization 
in the new vaginal canal. 














A BACTERIOLOGIC STUDY OF PYOMETRA* 


Bayarp Carter, M.D., DuruHam, N. C. 


(From the Department of Obstetrics and Gynecology, Duke University School of 
Medicine) 


YOMETRA is defined as an accumulation of pus within the uterus. 

The earliest recorded report of pyometra which we could find was 
‘Case of a collection of pus in the cavity of an unimpregnated uterus,”’ 
by J. Clarke in 1812. This report was found in the first series of the 
index catalogue of the Library of the Surgeon’s General Office. In this 
same series were found reports of either a collection of pus in the 
uterus, or a discharge of pus from the lining membrane of the uterus, 
by D. Schutte? in 1828, by Ashwell® in 1837, by Hyndman and Storer* 
in 1853, and by Taliaferro’ in 1873. Undoubtedly there are earlier 
reports in the foreign and American literature. 

Sporadic case reports of pyometra appeared in the literature of the 
late eighteen hundreds and in the early nineteen hundreds. There was 
a paucity of reports in the American literature. 

In 1912, Loman® reviewed the literature and quoted the incidence of 
pyometra given by Sainelair, Berkle, Lewers, Tate, Lee and Bazy. He 
also discussed the causes, symptoms, classification, and pathology. His 
report was based on a study of patients with carcinoma of the cervix. 


A review of the literature shows that pyometra was found commonly 
before radiation therapy was used clinically. After the advent of 
radiation therapy most case reports were of pyometra following the 
treatment of uterine cancer with radium and x-ray. 


In 1915, Roberts’ reported a patient in the postmenopausal age who 
had pyometra without carcinoma of the cervix or uterine corpus. In 
1923, Lammers* reported pyometra in a patient treated by radium and 
x-ray for carcinoma of the cervix, and in that same year Alamanni?® 
reported three patients with carcinoma of the cervix, for which no 
radiation or operative therapy was used, in whom pyometra developed. 
In 1924, Condamin” reported pyometra in a patient with carcinoma of 
the cervix treated with radium and x-ray. In 1927, Violet?? found 
pyometra at hysterectomy in a woman of 65 years with carcinoma of 
the corpus of the uterus. In 1927, Esser’? reported an operation upon 
a woman of 60 years with carcinoma of the vagina, cervix, and uterus; 
2,000 c.c. of pus were found in the vagina, cervix, and uterus. In 
1928, Reeb** reported the finding of a calcified concretion, or uterine 
stone, blocking the cervix with resultant pyometra in a woman of 77 
who had had at the age of 44 a dilatation and curettage and radium 
therapy for a small fibroid of the uterus. In the same year Guyot, 
Jeanneney, and Varrin'* described pyometra and hematometra in a 
patient with carcinoma of the cervix, before and after radiation ther- 


*Read, by invitation, at the Sixty-Seventh Annuai — of the American Gyne- 
cological "Society, Skytop Lodge, Pa., June 15 to 17, 1942 
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apy. Stacy,’® in 1928, in discussing the complications of radium ther- 
apy to pelvic lesions, did not report pyometra specifically but men- 
tioned it in his discussion. In 1929, Godleweski'® reported pyometra 
in a woman of 30 years who was operated upon for a twisted, infected 
dermoid cyst and who, one year previously, had had acute gonorrheal 
cervicitis and salpingo-oophoritis for which she had received vaccine 
therapy. Pride” in that same year gave a report of a patient of 28 
with a submucous fibroid, but with no cervical stenosis, in whose uterine 
wall was found an abscess containing 500 e.e. of pus. 

In 1929, Bland** reported pyometra in three patients who previously 
had received radium therapy for uterine cancer. His article reviewed 
the etiology, classification, symptoms, prognosis, and treatment in pyo- 
metra. Middleton,’® in 1931, published his report of pyometra in a 
pseudohermaphrodite. The pyometra was first drained and later the 
uterus was removed. Remmelts*® in the same year reported pyometra 
in a woman of 43 years with carcinoma of the cervix who had received 
no radium or x-ray therapy. In 1932, Guilhem and Gouzy*? reviewed 
the subject of pyometra in carcinoma of the cervix after radium therapy 
and discussed the predisposing causes, the pathology, the clinical forms, 
and the preventive and the curative treatment. They emphasized the 
fact that infection was present in all cervices with carcinoma and stated 
that the streptococcus was always present, but was rarely hemolytic, 
and, therefore was less virulent. Liegner,?? in 1930, deseribed a dia- 
betic, aged 57 years, who had a small submucous fibroid and stricture 
of the vagina with retention of pus in the vagina and uterus. She had 
no eaneer. Barrows,”* in 1934, listed pyometra of the cervical stump in 
a patient who previously had had performed bilateral salpingo-oophorec- 
tomy and supravaginal hysterectomy. In 1934, Hirsch** reported pyo- 
metra in a patient who had adenocarcinoma of the corpus of the uterus 
and who eight years previously had received radium therapy for car- 
cinoma of the cervix. Gemmill,”° in 1934, reported pyometra, with 600 
¢e.c. of pus in the uterus, in a patient who was pregnant three or four 
months. 

Massbuau and his group** in 1935 reported a woman of 64 years, who 
had received radium therapy five years previously for carcinoma of the 
cervix, and who developed carcinoma of the corpus of the uterus with 
pyometra. In 1936, Szathmary’? found pyometra in the uterus of a 
woman of 63 years who also had granulosal cell tumor of the ovary. 

Weinstein, Gardner, and Allen,?* in 1937, attempted to show that 
the injection of estrogenic substance in mice tended to produce pyo- 
metra. Bacteria were present in higher percentages in the uteri of the 
mice which received the hormone than in the uteri of a control group 
of mice. In 1938, Grenier?® reported pyometra in five patients after 
radium therapy for carcinoma of the cervix. Carriere, Gineseste, and 
Devos,*° in 1938, reported a patient of 64 years who had no carcinoma 
but who developed peritonitis from spontaneous rupture of a pyo- 
metra. Smears from the pus showed mixed organisms but full bacterio- 
logie studies were not done. 

In 1939, Loranger*? reported a patient of 22 years with a sterile 
pyometra who previously had received numerous injections of estro- 
genie substance. He quoted the experimental use of estrogens to pro- 
duce pyometra in mice and theorized that estrogenic substance might 
produce pyometra. Graham and Failla,** in 1940, found a spontaneous 
occlusive pyometra in a woman of 73 years who had no carcinoma. 
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Smears from the pus were positive for gram-negative intracellular diplo- 
cocci and mixed organisms. Cultures were reported positive for mixed 
organisms, but it was not stated that the gonococcus was found. 


PATHOLOGY 


Certain predisposing pathologic conditions antedate the formation 
of true pyometra. Loman® stated that normally the uterine secretion 
was small in amount and free of bacteria and that the physiologic fune- 
tion of the cervical secretions and coverings was the destruction of bae- 
teria. In cancer of the cervix the resultant circulatory disturbances 
favored infection. He quoted Bazy who claimed that cancer of the 
cervix was limited to the lower part of the cervical canal. The mucous 
membrane of the canal above the cancer growth was ulcerated and cov- 
ered with pus. Swelling, due to capillary and lymphatic dilatation, 
occurred. Bazy considered this process one of inflammation of the 
cervical canal with sclerosis and lymphangitis. Loman gave as causes 
of pyometra new growths which constricted the cervix, atresia due 
to the sclerotic atrophy which occurred after menopause, and a can- 
cerous swelling which acted as a valve by forcing itself into the cerv- 
ical canal. 

Bland" listed as possible causes of pyometra any condition which causes 
partial or complete obstruction of the cervical canal, inflammatory 
edema about the cervical os, senile fibrosis, endometrial vegetations and 
polyps, myomas, chemical ulceration followed by fibrosis, malpositions 
of the uterine body and congenital gynatresia. His article stressed 
postirradiation pyometra and emphasized the fact that radium con- 
verted neoplastic tissue to dense fibrous tissue which in turn contracted 
and eaused fusion of the walls of the cervix. The fluid accumulation in 
the uterine cavity resulted from associated inflammatory changes in 
the endometrium and the myometrium, lesions almost invariable accom- 
paniments of cervical carcinoma. That the fluid accumulation was in- 
flammatory in origin was predicated upon the observation that the nor- 
mal secretion of the endometrium was practically nil. Sinee the cancer 
tissue contained all forms of pathogenic bacteria, the fluid in the uterine 
cavity was readily infected. 

Guilhem and Gouzy*' discussed pyometra after radium therapy in 
cancer of the cervix and gave as a predisposing cause the inability of 
the uterine secretions to escape through the os. Radium therapy modi- 
fied the distribution of the tubular glands in the mucous membrane of 
the uterus and insufficient radium dosage and incorrect intracervical 
application caused some glands to be destroyed whereas other glands 
continue to secrete. They also claimed that infection of cervical ean- 
cer always occurred and that streptococci were always found in the 
cancer tissue. The streptococci found were rarely hemolytic and as a 
result were less virulent. Since bacteria were present before, during, 
and after treatment, increased uterine secretion resulted not only from 
the presence of infection but also from the tissue destruction which 
radium caused. This tissue destruction itself caused increased secre- 
tions. Other pathologic lesions of the cervix caused uterine secretions 
to be retained. Due to the degeneration of the muscular wall of the 
uterus following radiation therapy with the loss of uterine contractility, 
and to the cervical stenosis, distention of the uterine cavity occurred. 
The true determining causes of pyometra were due to the radiation 
sclerosis of the cervix with partial or complete stenosis. In postirradia- 
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tion pyometra they described the anatomic pathology as follows: the 
cervix reduced to a stump with the vaginal portion deformed or de- 
stroyed; the uterine wall thickened; the uterine mucosa purple or 
erayish in color; the endometrium the site of the endometritis; in- 
terstitial metritis later with ulceration ; inflammation around the uterus 
with adnexal lesions and adhesions; varying quantities of pus of dif- 
ferent colors in the uterine cavity. 


BACTERIOLOGY 


The importance of infection, in the predisposing pathologie condi- 
tions antedating the formation of pyometra, was stressed in the fore- 
going reviews of the pathology. No studies of the bacteriologie findings 
in pyometra could be found since anaerobic cultural methods have been 
proved to be of fundamental importance in the study of pelvic infec- 
tions. The routine use of these culture methods has changed our con- 
cept of pelvie infection so markedly that it seemed logical to study the 
bacteriology of pyometra by complete anaerobic and aerobic cultures. 

Bacteriologie studies in our clinie of the cavities of large myomatous 
uteri removed in the childbearing age and of the cavities of small senile 
uteri removed by vaginal hysterectomy in descensus and procidentia 
had shown that the cavities in these uteri were sterile if rigid technique 
were used in the method of culture. 


MATERIAL 


Complete aerobic and anaerobic cultures of the pus from 39 patients 
with pyometra were done. Aerobie cultures were done of the pus from 
6 patients with pyometra, and no cultures were obtained from 3 pa- 
tients. The high incidence of anaerobic organisms in pelvic infection 
made incomplete the studies in which only aerobic cultures were done. 

Collection of Material——tIn the collection of the pus for culture, the 
possibility of vaginal and cervical contamination could not be entirely 
excluded. Routine precautions prior to culture to prevent contamina- 
tion included the washing of the vagina and cervix with green soap and 
aleohol. This preparation of the vagina and cervix was used prior to 
the sounding of the cervices and uteri of all senile patients, of all pa- 
tients who had operations upon the cervix and of all patients who had 
been or were to be treated by irradiation therapy. When sounding of 
the cervix was indicated in the childbearing age due attention was given 
to the menstrual history of the patient, and in many patients, preg- 
naney tests were done prior to the sounding of the cervix and uterus. 

After the cervix had been dilated by a sound, or by a probe, a very 
small metal cannula was passed into the uterine cavity. In most pa- 
tients the amount of pus present in the cavity was sufficient to make 
possible cultures without obvious contamination. 

An important check on the method of collection was a routine exam- 
ination of smears, prior to culture. In a majority of the patients the 
results of cultures confirmed the findings of the smears made of the pus. 

Culture Methods.—For the growth of aerobic organisms the pus was 
streaked directly on beef infusions, sheep’s blood agar plates. For 
anaerobie plate culture the same medium was used, but the plates were 
placed in anaerobic jars and a slight modification of the hydrogen re- 
placement method, as described by MeIntosh and Fildes,** was used, 
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For broth culture of the anaerobes a medium using neutralized beef 
heart as described by Lepper and Martin** was found most satisfactory. 

Clinical Grouping of Patients—Tables I to V show our elinical 
grouping of the patients. 

Bacteriologic Findings——The complete cultural findings in the pus 
from 39 patients with pyometra are shown in Table VI. Cultures of 
the pus from 8 patients showed no growth. Sterile cultures from pyo- 
metra were most common in patients with adenocarcinoma of the uterine 
corpus. No culture was sterile in the ‘‘spontaneous’’ group with 
pyometra. 


TABLE VI 
























MIXED 
ANAEROBIC 
COCCI 


MIXED AN- 


AEROBIC COCCI 
AND ANAEROBIC 


BACILLI 


(NO SPORES) 





Spontaneous 


5 


0 


MIXED 
AEROBIC AND AEROBIC | NO 
ANAEROBIC |ORGANISMS|GROWTH 
ORGANISMS 





2 0 


pyometra 

(no carcinoma, 
previous radiation 
or operations) | 
Pyometra 2 0 0 | 1 0 
(following 

operations on the 
cervix uteri) 








— 
bo 
= 
2 

bo} 


Pyometra 
complicating 
carcinoma of 
cervix 

(no previous 
radiation or , 
operations) 
Pyometra 3 0 4 x 3 
complicating 
carcinoma of 
cervix 

( previous 
radiation or 
operations) 


| 
| 
| 
Pyometra 1 0 1 | 0 
| 
| 
| 
| 














-.5| 
QO} 


complicating 
adenocarcinoma of 
uterus 














Totals 12 





DISCUSSION OF BACTERIOLOGIC FINDINGS 


Anaerobic Infection.—Early in this study attempts were made to 
group the various strains of anaerobic cocci by the method advocated 
by Colebrook,** who used colony formation as a basis for grouping. It 
was found that a grouping of this type was unsatisfactory. Pure culture 
studies showed that the term ‘‘anaerobic streptococeci’’ for the group 
as a whole was a poor one. Morphologically, many strains resembled 
more closely staphylococci. Growth was easily obtained in the mixed 
cultures or in symbiosis. Separation and propagation of individual 
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strains were more difficult and often impossible. We feel that much 
further work must be done on methods of culture within this group 
before any method of classification of the group as a whole has prac- 
tical significance. 

The term ‘‘anaerobic’’ as used means obligate anaerobiosis. All 
microaerophilic strains, or strains which grew aerobically after several 
transplants, were classed as aerobes. The term ‘‘anaerobie cocci’? means 
in general a mixture of cocci, streptococci, and diplocoeci. The term 
*‘mixed anaerobes’’ means that with the cocci were mixed various types 
of anaerobic nonspore-forming bacilli. 

In 39 complete cultures anaerobie organisms were found in 22. In 
12 cultures anaerobie cocci were found alone; in 2 cultures they were 
found with anaerobic bacilli; in 8 cultures they were in symbiosis with 
aerobie organisms. 

Aerobic Infection: Purely aerobic organisms were found in 9 eul- 
tures. In 8 other cultures they were found in symbiosis with anaerobic 
organisms. 

Streptococcus hemolyticus (Group B, Laneefield) was isolated twice, 
onee in pure culture and once in symbiosis with Staphylococcus albus 
and with anaerobie cocci. Streptococcus hemolyticus (Group A, Lanee- 
field) was isolated once in pure culture. 

E. coli communior was isolated once in pure culture and E. coli com- 
munis once in symbiosis with anaerobic cocei and with a diphtheroid 
bacillus. 

Diphtheroid bacilli were found 9 times in symbiosis and once in pure 
culture. 

Aerobie nonhemolytie streptococci were found 3 times in symbiosis 
vith other organisms. 

Streptococcus viridans was found in symbiosis in 3 cultures. 

Staphylococcus aureus was found onee in pure culture and twice in 
symbiosis with other organisms. 

Bacillus pyoeyaneus was isolated once in pure culture. 


CONCLUSIONS 


Irom analysis of this small series no definite conelusions ean be drawn. 
Since anaerobic organisms, capable of invading the cervix and uterine 
cavity are found normally in the vaginas of postmenopausal women in a 
higher incidence than in the vaginas of childbearing women, the pos- 
sibility of endogenous infection must be considered. When nonhemo- 
lytie streptococci, diphtheroid bacilli, Streptococcus viridans, Staphylo- 
coccus albus, and bacilli of the colon group are cultured in pyometra, 
endogenous infection may be predicated. On the other hand the cul- 
ture of Streptococcus hemolyticus (especially Group A) and Staphylo- 
coccus aureus, neither of which is commonly found in the vagina, argues 
against endogenous infection. 

Whether infection is necessary in the production of ‘‘spontaneous’’ 
and ‘‘operative’’ pyometra can only be determined by careful culture 
of a large number of pyometra patients. In this small series sterile 
pyometra occurred most commonly in uteri with adenocarcinoma and 
in uteri with squamous cell carcinoma of the cervix before and after 
irradiation therapy. No culture was sterile in the ‘‘spontaneous’’ group 
with pyometra. 
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DISCUSSION 


DR. HARVEY B. MATTHEWS, Brooktyn, N. Y.—At the Long Island College 
Hospital we have encountered pyometra 25 times in the past seventeen years. The 
records of three patients were not available and hence this report will include only 
22 cases. Dr. Carter’s grouping is excellent, and we have used it in collecting our 
data. There are 5 groups as follows: 

1. Pyometra complicating squamous cell cancer of cervix (no previous NO. CASES 
operations or radiation) 0 

2. Pyometra complicating squamous cell cancer of cervix (with previous 
radiation or operation) 6 


3. Pyometra complicating adenocarcinoma of the uterus (without pre- 
vious radiation or operation) 2 


te 


. Pyometra following cervical or uterine operations 6 
5. ‘*Spontaneous’’ pyometra (no carcinoma, previous operation or radia- 
tion therapy) 8 


Total cases 





| eR RRR ENERO: 
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Until recently only aerobic cultures were routinely done as in most hospitals and 
therefore many cultures from pyometra were reported negative. However, our 
material showed positive cultures in 8 cases and no growth in 4 while no cultures 
were taken in 10 cases, none of these latter being recent. Four out of the 8 
positive cultures and 2 out of the 4 negative cultures were anaerobic growths. It 





would seem therefore that cultures should always be grown both under aerobic and 
anaerobic conditions, for otherwise too many negative cultures will be reported. 
With reference to sterile pyometra in carcinoma of the cervix, one-half of our 
6 patients who had had previous radiation were sterile, and of 2 cases of carcinoma 
of fundus after previous operation or radiation, one patient was sterile and one 
was not cultured. I mention this because we had the idea, and I think most men 





have, that pyometra in the presence of cancer is always infectious. 

: In conclusion, I would like to emphasize the fact that in any study of the 
' bacteriology of pyometra, all cultures must be grown under both aerobic and anaerobic 
conditions, otherwise results will be obtained that are not reliable. This is also 
most important when considering treatment. 


i DR. JOHN A. McGLINN, PHILADELPHIA, Pa.—In order to have pyometra we 
must have three things: discharge, failure of drainage of the uterus, and infection. 
We find most of these cases among the malignant group, and next in order those 
among the senile group where we have obstructive lesions around the cervix and 
vagina. Formerly we saw quite a few of these cases due in part to faulty surgery. 
I can recall such cases following trachelorrhaphy, where we would fail to preserve 
the cervical canal for drainage. 

I once made the statement that many of these cases were due to indiscriminate 
and faulty cauterization of the cervix, and have been taken to task for saying this. 
I have, however, a case of endocervicitis of my own treated by cautery that de- 
veloped a hematometra and subsequently a pyometra. I attempted to maintain 
the patency of the cervix but failed and another surgeon eventually removed the 
uterus. I have also removed the uterus of another patient who had been cauterized 
by another physician with resultant pyometra. 

Irradiation also plays a part in developing a stenosis. I do not think it oecurs 
very frequently, because there is usually one factor missing, namely the discharge, 
but stenosis does occur. This brings up the point that we should be a little more 
careful in irradiating these so-called benign bleedings. In benign bleeding before 
the menopause I have long discarded the use of radium, and I have not had 
enough faith in hormones to control menopausal symptoms. In those cases which 
are postmenopausal, it is only anticipating what Dr. Scheffey may say in the next 
paper, to state that radium does not give protection against the later development 
of cancer. It has been my practice for some time in dealing with a woman who 
is past the menopause to remove the uterus entirely by the vagina. 


DR. ARTHUR H. CURTIS, Cuicaco, Ini.—Gynecologists may be aware that 
there are two longitudinal ridges within the cervix but I have never heard them 
mentioned by any clinician or pathologist. The two ridges, usually located 
asymmetrically, anteriorly and posteriorly, tend to extend the entire length of the 
‘anal and, quite similar to the turbinates of the nose, are subject to very marked 
hypertrophy. Cysts so frequently encountered in the region of the internal os 
usually develop in the upper end of a hypertrophic longitudinal ridge. These ridges 
are important factors in the development of primary cervical obstruction and ob- 
struction complicating endocervical therapy. It is, therefore, quite evident that 
these longitudinal ridges play a significant part in the etiology of pyometra. 


DR. RAYMOND E. WATKINS, PorTLAND, OREGON.—Inasmuch as pyometra is 
so frequently associated with carcinoma of the uterus, it becomes a complication 
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which gives us a great deal of concern in the treatment of cancer. In reviewing our 
cases I have found that we had 17 patients with pyometra in the last eleven years. 
light of these were associated with carcinoma. 


i I recently visited a clinic in New York, and found that they ordinarily disregard 
i pyometra, proceed with the placing of radium in the endometrial cavity, and only 
| remove it in case the patient has a very high temperature reaction. We tried this 


plan, but there have been one or two severe reactions. While Dr. Carter has not 
discussed the treatment in any way, I would like to hear an expression from him 
regarding the management of pyometra, particularly previous to irradiation. 


/ DR. CARTER (closing).—The practical nature of our findings will help to 
answer Dr. Watkins’ question. We feel that pyometra should be suspected in the 
patients with squamous cell carcinoma of the cervix and in patients with adeno- 
carcinoma of the corpus. We feel that it is safe following drainage to start x-ray 
therapy, but we should be most hesitant to insert radium into the cervical canal 
or into the corpus in the presence of infection without proper drainage for an 
appreciable time. 

In our 39 patients with pyometra, anaerobic organisms were found in 22. In 
8 other cultures, anaerobic organisms were found in symbiosis with aerobic organ- 
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isms. Purely aerobic organisms were found in 9 cultures and in 8 other cultures 
were found in symbiosis with anaerobic organisms. We believe that the admin- 
istration of x-ray therapy can be instituted safely provided the usual principles of 
maintenance of drainage and careful bacteriologic and clinical checking of the 
patient are followed. 

The same problem arises in the patients with spontaneous pyometra. From our 
material it is seen that no culture was sterile in spontaneous pyometra. Following 
the drainage of spontaneous pyometra, we feel that curettement should be delayed 
over a period of weeks. We also feel that bacteriologic following is most important 
in determining when the curettement for diagnostic purposes should be done. 

Bacteriologic checking of the patients is easily done by smear and culture methods 
! by independent laboratory workers. This checking stresses the close correlation 
between the initial and subsequent bacteriologic findings. 
| The anaerobic organisms are- poorly understood. They are difficult organisms 
H with which to work. We feel that the term, ‘‘anaerobic streptococci,’’ for the 
group as a whole is a poor term. Morphologically many strains resemble staphylo- 
cocci. Separation and propagation of individual strains are difficult and, at times, 
impossible procedures. 

Judgment as to the time to use the curette, radium, or x-ray following the evac- 
uation of pyometra is difficult. Bacteriologic findings should help in answering some 
of the problems. 
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THE EXPERIMENTAL PRODUCTION OF TOXEMIA OF 
PREGNANCY* 


FRANKLIN F.. SNypEr, M.D., Cuicago, IL. 
(From the Department of Obstetrics and Gynecology, University of Chicago) 


HE present experiments represent an attempt to demonstrate under 
conditions of laboratory control, the production in rabbits of the 
anatomic lesions which characterize uteroplacental apoplexy in women. 
Uteroplacental apoplexy, in the words of Couvelaire (1911) who named 
it, is characterized by ‘‘a colossal infiltration of blood in the uterine 
wall, occurring in the region of attachment of the membranes as well 
as in the region of placental attachment, cleaving the muscle bundles 
and dissociating certain bundles fiber from fiber. The ovaries are rid- 
dled with points of hemorrhagic effusion. The broad ligaments are 
infiltrated with blood. It amounts indeed to a veritable ‘apoplexie 
utero-placentaire.’’’ The present experiments therefore involve the 
production of hemorrhage into the wall of the uterus and placenta 
which results frequently in premature separation of the placenta. 
Since injury of this type occurs in women under conditions of ob- 
secure etiology, the present problem is: first, to determine whether or 
not identical anatomic lesions occur in a laboratory animal, and sec- 
ond, to evaluate the various factors introduced under controlled experi- 
mental conditions which cause normal pregnancy to terminate in utero- 
placental apoplexy. 


METHOD AND MATERIAL 


The present series includes 34 rabbits in which the course of preg- 
naney was experimentally altered by the injection of an extract of the 
urine of pregnancy, antuitrin-S (Parke, Davis and Co.), usually at 
twenty-five days which is the beginning of the last quarter of gesta- 
tion. By this means ovulation was induced about the twenty-fifth day 
of pregnancy, so that at the normal end of gestation at thirty-two days 
there was present in the ovaries a fresh set of corpora lutea which had 
reached the stage of maximal size and function. The application of 
this method to the analysis of the factors concerned in parturition has 
been tested in previous investigations and the general nature of the 
anatomic abnormalities which were encountered in the uterus and 
placenta have been described (Snyder® 1934, Snyder and Deitrick, 
1935, Snyder, 1938, 1939, Snyder and Koteen, 1939). 


OBSERVATIONS 
Macroscopic Appearance.—In the present series of animals, the uterus 
was the site of gross anatomic changes. In a typical instance, dark 


*Read, by invitation, at the Sixty-Seventh Annual Meeting of the American Gyne- 
cological Society, Skytop Lodge, Pa., June 15 to 17, 1942. 


1091 














SOR a esis 
Sees 








1092 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


purple areas of discoloration completely encircled the uterus at certain 
regions and extended far into the broad ligament (Fig. 2). The mar- 
gins of the dark patches were irregular in outline and less deeply col- 
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Fig. 1.—The course of pregnancy is charted in a series of 35 rabbits which showed 
hemorrhagic lesions of the uterus, such as characterize uteroplacental apoplexy in 
women. Each case is summarized, giving the time of injection of urine extract 
(antuitrin-S), the total dosage in rat units, and time of delivery. Complete emptying 
of the uterus is indicated by downward arrow with P; extrusion of part of a litter 
by downward arrow; delivery by hysterotomy by upward arrow. Maternal death 
during the experiment is shown by X. Of a total of 108 fetuses expelled before 36 
days, 75 of them were born alive. 
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ored. Close inspection of the muscle layer of the wall showed strands 
which were distinguished by their pale color in contrast to the dark 
background caused by hemorrhage. There was actual separation of 
bundles of fibers by the dark-colored hemorrhagic extravasations which 
were wedged between them. Localized pressure with a finger tip failed 
to eause blanching, thus revealing that there was infiltration of the 





Fig. 2.—Uteroplacental apoplexy. Animal 14 sacrificed ante partum at first sign of 
external vaginal bleeding; 34 days, 6 living fetuses. 





Fig. 3.—Infiltration of blood into the uterine wall involving the region of placental 
SON: Animal 29, sacrificed following the birth of 10 living fetuses at 27 
ays. 


uterine wall rather than a mere engorgement with blood retained within 
the vessels. In the region of the implantation site, thé hemorrhagic 
extravasation was especially dense and frequently extended into the 
adjacent broad ligament (Fig. 3). 

Incision of the uterus in the region of discoloration showed that all 
three layers of the uterine wall were involved in the hemorrhagic 
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extravasation. In certain areas the hemorrhage into the tissues was 
so dense that the boundaries between layers were obscured, and the 
wall appeared homogeneous. Blood was frequently encountered within 
the uterus, having escaped to the region between the fetal membranes 
and the mucosa. The extramembranal hemorrhage could be seen di- 
rectly through the thin uterine wall in many instances. Displacement 
of the blood promptly followed both the application and release of 
localized pressure upon the uterus, which thus aided differentiation 
from intramural bleeding. On opening the amniotic sac, blood-stained 
fluid was noted at times, but less frequently than extramembranal 
hemorrhage. In the lungs of fetuses which had died before delivery by 
hysterotomy, blood was readily demonstrated, and widely distributed 
throughout the alveoli (Snyder, 1940). 

On cutting through the placenta, areas of hemorrhagic infiltration 
of the tissues were found. The maternal part of the organ was con- 
spicuously involved. In the retroplacental region, the extravasation 
of blood could be linked with partial separation of the placenta from 





—— 


Fig. 4.—Hemorrhagic infiltration of the placenta. Animal 11, sacrificed ante partum; 
6 days, 4 postmature fetuses. 


the uterine wall (Fig. 4). The escape of blood in the retroplacental 
area extended beyond the placental margin, and was continuous with 
the hemorrhage separating the fetal membranes from the decidua vera 
(Fig. 5). 

Incision of the broad ligament showed especially dense infiltration of 
blood in the loose connective tissue between the folds of the mesometrium. 

Upon first opening the peritoneal cavity, an increase in the normal 
amount of peritoneal fluid was encountered, which was markedly 
stained with blood at times. The serosal region of the uterine wall was 
involved extensively and infiltration of blood was seen at many areas 
where the dark discoloration of intramuscular hemorrhage was not evi- 
dent. A deep longitudinal fissure marked the site of rupture of the 
uterus in one animal in which a full-term fetus escaped into the peri- 
toneal cavity. 

Microscopic Examination.—In the animals of the present series the 
extravasation of blood into the decidual, muscular, and serosal regions 
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of the uterine wall has been verified by microscopic examination. Cor- 
relation of the histologic findings with the functional changes of the 
uterus may be illustrated by specific cases. 


e 





Fig. 5.—Partial separation of the placenta; retroplacental hematoma and escape of 
blood between the membranes and uterine mucosa. Animal 7, died at 37 days; 6 
postmature fetuses in the uterus, 2 others having been expelled at 34 days. 





Fig. 6.—Wall of uterus showing hemorrhagic infiltration (Animal 14). 


In an animal (No. 14) which was sacrificed at the first appearance 
of external vaginal bleeding at thirty-four days, and before the birth 
of any fetuses, the uterus contained six postmature fetuses which showed 
active movements. A transverse section taken through the entire uterus 
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and placenta, when stained with eosin and hematoxylin presented a 
brilliant picture even to the unaided eye, illustrating the extensive 
hemorrhage into the tissues (Fig. 2). The lateral wall showed dense 
infiltration of the serosal and muscular regions (Fig. 6). Separation 
of bundles of muscle fibers by huge extravasations of blood was strik- 
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Fig. 8.—Broad ligament infiltration (Animal 14). 


ing and was characteristic of the state of a large part of the uterine 
wall (Fig. 7). In connection with the escape of blood in the serosal 
layer, there was found in this animal a blood-tinged peritoneal fluid 
of excessive amount. The decidua vera was less extensively infiltrated 
than the other layers. 
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A section of the broad ligament revealed dense infiltration between 
folds of the mesometrium and in the serosal region (Fig. 8). 





Fig. 10.—Perivascular infiltration. Animal 5, sacrificed at 36 days; 4 postmature 
fetuses expelled, 5 remaining in the uterus. 


The site of the attachment of the placenta showed marked infiltra- 
tion of red blood cells which was limited to the zone of connective tis- 
sue interposed between the maternal placenta and the muscle layer of 
the uterus (Fig. 9). Sections of the maternal placenta of this animal 
(No. 14) did not show hemorrhagic infiltration. The eseape of blood 
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was evident, extending from the margin of the placenta laterally be- 
tween the surface of the decidua vera and the membranes which were 
reflected by it. 

Hemorrhagic infiltration of the maternal portion of the placenta was 
illustrated in an animal (No. 11) sacrificed at thirty-six days. None 
of the litter had been born and no external vaginal bleeding was noted. 
The four fetuses which occupied a single horn of the uterus were 
dead but not macerated, and their stage of development was the maxi- 
mal attained during intrauterine life. Extravasation of blood extended 
from the muscular layer of the uterus through the entire thickness of 
the maternal portion of the placenta (Fig. 4). Partial separation of 
the placenta associated with a striking retroplacental hematoma was 
clearly shown in Animal 11. The animal (Fig. 5) was found dead on 
the thirty-seventh day. Two stillborn postmature fetuses had been 
expelled and 6 additional fetuses of excessive size remained in the 
uterus. 





Fig. 11.—Perivascular and myometrial infiltration (Animal 5). 


Hemorrhagic infiltration of the implantation region was evident in 
Animal 29 which was sacrificed at twenty-eight days (Fig. 3). The 
entire litter of immature fetuses was expelled alive at twenty-seven 
days. Microscopic examination revealed dense extravasations, espe- 
cially involving the decidual layer in the region of the placental attach- 
ment.. Various stages in the partial dislodgment of the placenta asso- 
ciated with decidual extravasations may be found by sacrifice of ani- 
mals before completion of labor. 

Blood vessels were also the site of infiltrations of red blood cells in 
the perivascular area (Fig. 10). In Animal 5, sacrificed at thirty-six 
days, 4 large, postmature fetuses had been stillborn and 4 additional 
fetuses remained unexpelled. A dense extravasation of blood occupied 
the perivascular sheath and at certain areas extended into the myo- 
metrium (Fig. 11). 

To summarize briefly, the anatomic lesions in the uterus were char- 
acterized by hemorrhage into the uterine wall, involving all three 
layers. Throughout the entire decidual lining of the uterus, extravasa- 
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tions were found, both in the stroma of the retroplacental region as 
well as outside of this area, i.e., in the decidua vera. The maternal por- 
tion of the placenta is frequently a site of extravasation of blood which 
may result in partial separation of the placenta from the uterus. In 
the muscle layer the escape of blood into the tissue was linked with the 
separation of bundles of fibers over the entire circumference of the wall 
in certain regions. In the serosa, outpouring of blood is likewise 
extensive. 





Fig. 12.—Liver necrosis. Animal 18, died at 36 days; 6 postmature fetuses expelled, 
1 remaining in the uterus. 





Fig. 13.—Kidney containing casts (Animal 5). 


Histologic examination of other organs obtained at autopsy revealed 
clearly that injuries involved other tissues besides the generative tract. 
Striking changes were found in the liver, kidneys, lungs, and other 
organs. For example, in Animal 18 which died at thirty-six days fol- 
lowing birth of 5 postmature fetuses, the liver showed extensive areas 
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of necrosis (Fig. 12). In Animal 5, which was sacrificed at thirty-six 
days during labor, as previously described, there was widespread dam- 
age of the kidneys (Fig. 13). The death of 6 animals of the total of 
34 rabbits in the course of experimentally altered pregnancy was direct 
evidence of the magnitude of the functional injuries. 


RELATION OF PHYSIOLOGIC TO ANATOMIC CHANGES 


The physiologic changes are no less striking than the anatomic altera- 
tions which accompany induction of ovulation. Functional disorganiza- 
tion of labor as shown by either inhibition of parturition or by the pre- 
mature expulsion of fetuses is linked with structural injury which 
may involve the entire uterine wall. A notable feature, however, is the 
birth of living offspring despite these conspicuous abnormalities. Thus, 
an indication is given of the narrow margin which separates the physio- 
logic from the pathologic consequences of pregnancy. 

In the present series of animals, a single injection of an extract of 
urine of pregnancy, antuitrin-S (Parke, Davis and Co.), about the be- 
ginning of the last quarter of gestation, resulted in the induction of 
ovulation. In the presence of a fresh set of corpora lutea in the ovaries, 
normal parturition at term failed to oceur. The time of onset of 
parturition may be either postponed or hastened, the reaction being 
determined by the dosage and by the stage of pregnancy at injection. 
These factors may be adjusted so that in a given animal both types of 
response can be elicited; certain fetuses in a litter may be east out pre- 
maturely and alive, while the rest of the litter survives in the uterus 
and eventually attains postmature stages of development. 

In connection with the control of the duration of gestation in the 
rabbit by the induction of ovulation, it is especially noteworthy that 
the change in the time of onset of parturition, whether postponing the 
termination of pregnancy or hastening it, still followed a definite pat- 
tern. Emptying of the uterus occurred either at the beginning of the 
sixteen-day life span of the induced corpora lutea or at the end of it. 
Since living fetuses were born when pregnancy was interrupted by this 
method, the procedure offers the functional equivalent of spontaneous 
parturition. The normal mechanism of labor seems to be in operation 
except at an earlier or later time than is usual. The duration of pree- 
naney may be formulated in terms of hormonal function. 

The striking physiologic alteration of the course of pregnancy 
prompted investigation of the anatomic basis of parturition under these 
conditions. Examination of the uterus in animals in which parturition 
set in on the second or third day following injection revealed striking 
changes in the decidua. The escape of blood from the vessels and in- 
filtration of the area of attachment of the placenta was associated with 
the accumulation of blood between the membranes and the surface of 
the decidua vera. At the margin of the placenta, hemorrhage was con- 
spicuous. Dense retroplacental extravasation of blood resulted in par- 
tial separation of the placenta from its site of attachment. The origin 
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was revealed of the vaginal hemorrhage of fresh blood which preceded 
the expulsion of living fetuses by hours in some cases. Similarly there 
was evidence of the structural changes associated with excessive post- 
partum hemorrhage which frequently occurred. 

Since the birth of living fetuses occurred in the course of induced 
labor by this method, there remains to be considered in addition to the 
decidual changes, a second factor, namely, the state of contractility of 
the uterine muscle. In this connection it was noted upon examination 
of the uterus that while certain placental areas were the sites of hemor- 
rhagie extravasations which result in dislodgment of the product of 
conception, the rest of the implantation areas of a litter were not in- 
volved. The fetuses remaining in the uterus continued to grow to ex- 
treme stages of postmature development, being finally cast out at the 
the end of the life span of the induced corpora lutea. The fact of the 
survival of the fetuses which were implanted adjacent to those which 
were cast out alive was direct evidence of the relatively quiescent state 
of the uterine muscle, although still functioning adequately for the 
expulsion of living offspring. Dislodgment of certain fetuses of a lit- 
ter was not caused by muscle contraction alone but was related to 
structural changes of the decidua, involving the placenta. Induction 
of parturition was effected by means of induced premature separation 
of the placenta rather than by a muscle response. 

At this point one may pause to recall a general principle with regard 
to the relation of the ovary to the uterus in all mammals, namely, that 
the development of a fresh set of corpora lutea is invariably linked with 
structural changes of the uterus involving hyperemia and growth 
(Swezy, 1935). Since ovulation can be induced experimentally in the 
rabbit during pregnancy at any time which is desired (Snyder and 
Wislocki, 1931), it is evident that the pregnant uterus may be subjected 
to inerease in the stimulus which normally results in hyperemia, the mag- 
nitude of the increase being of such amount as is afforded by the addi- 
tion of a fresh set of corpora lutea in the ovaries. 

The question also arises as to what state of functional activity of the 
uterine muscle was associated with the intramuscular extravasation of 
blood. Hemorrhagic infiltration of the muscular layer was a striking 
feature of the uterus in which full-term or postmature development had 
been reached under the present experimental conditions. Function- 
ally, there was failure of the uterus to expel its contents at term; uterine 
inertia was marked. Examination of the ovaries revealed a fresh set 
of corpora lutea at the stage of full development. Evidence that the 
induced set of corpora lutea were functional was afforded not only by 
the quiescent state of the uterine muscle but also by other findings 
(Snyder, 1934): (1) Absence of pituitrin effect; pituitrin administered 
at term failed to induce parturition despite a dosage 1000 times greater 
than the amount normally effective. (2) Absence of ovulation after 
coitus; the period of inhibition of ovulation which normally ended at 








1102 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


term was prolonged a week past term. (3) Microscopie examination of 
the ovaries and uterine mucosa of the nonpregnant horn in unilateral 
pregnancy ; there were changes characteristic of active corpora lutea. 


The survival of the fetuses within the uterus following inhibition of 
parturition and their attainment of extreme stages of postmature de- 
velopment afforded additional evidence of the functional state of the 
decidua and placenta. Furthermore, after the limit of intrauterine 
survival was reached at thirty-five days, the dead fetuses were not cast 
out at once but usually were retained within the uterus until about the 
forty-first day or the end of the life span of the induced set of corpora 
lutea. Thus, the outstanding physiologic change in the uterus at term 
and during postmaturity involved the musculature rather than the 
decidua. It was during this period likewise that the uterine muscul- 
ature was involved conspicuously not only in functional change but 
also in striking anatomic lesions, namely, extensive hemorrhagic ex- 
travasations. 

The time sequence in which the hemorrhagic extravasations appear 
as well as the difference in the site of bleeding in the layers of the uterine 
wall afford clues which aid in the attempt to trace the nature of the 
injury which marks the transition from the normal uterus to that of 
uteroplacental apoplexy. Under the conditions of the present experi- 
ments, the process of labor may be slowed down so that the duration of 
the period from the onset of expulsion of the first fetus until the ex- 
trusion of the last one of the litter is two weeks. The dissociation of 
the mechanism of labor followed a regular pattern and occurred in two 
phases. One period of the expulsion of fetuses was on the second and 
third days following ovulation; the second period of expulsion was 
about two weeks after ovulation. The two phases differed strikingly 
with regard to the changes which occurred in the uterine wall, al- 
though both led to the emptying of the uterus. In the first period, 
decidual changes predominated, and the muscular contractility was 
minimal; in the second phase muscular contractions were uninhibited, 
response to pituitrin had returned, and decidual changes were slight. 
In both periods of expulsion of fetuses, anatomic changes of the uterine 
wall readily passed beyond normal limits to the pathologie state char- 
acterized by extravasations of blood. Uteroplacental apoplexy involving 
premature separation of the placenta was thus associated with the 
mechanism of labor. Exaggeration of the normal mechanism to a 
pathologie state was illustrated in so far as the hemorrhagic lesions 
were not entirely irregular but occurred in a definite anatomic and 
ehronologie pattern. In emptying of the uterus, two cardinal factors 
stand out, namely, the decidual and the muscular; evidence of their 
respective roles in parturition is obtained by attempting to exhibit 
them one at a time, since normally they are not dissociated. 

In brief, starting with normal pregnancy, the anatomic and physio- 
logic changes which characterize premature separation of the placenta 
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and uteroplacental apoplexy have been traced in relation to the labor 
mechanism ; and in turn the pathologie processes have been linked with 
the endocrine regulation of gestation, especially the factors concerned in 
the duration of pregnancy. 


RELATION TO CHANGES IN THE REST OF THE BODY 


In women uteroplacental apoplexy has long been linked with far- 
reaching changes throughout the body. Upon the basis of elinieal find- 
ings and the evidence obtained at autopsy, it has been regarded as a 
manifestation of toxemia of pregnancy. ‘‘ Accidental hemorrhage is an 
intoxication of the same kind which causes albuminuria, eclampsism, 
or eclampsia’’ (Essen-Moller, 1913). ‘‘In accord with this view are 
found practically all who have studied the subject, among whom may 
be mentioned: Bar, Couvelaire, Williams, Smyly and Ley’’ (Willson, 
1922). Fitzgibbon (1918) proposed the term ‘‘antepartum toxemie 
hemorrhage’’ for the disease. As the uterine lesion of the eclamptie 
type of toxemia, the significance of uteroplacental apoplexy was com- 
parable to such striking changes as hemorrhagic hepatitis, extensive 
necrosis in the kidney, or hemorrhage into the brain. Schmorl’s find- 
ings at autopsy were emphasized; namely, that eclampsia involved a 
more far-reaching disorder than could be defined by restricting it to 
symptom-like convulsions which often were not observed, as he noted, 
although the liver, kidneys, brain, and other organs might show well- 
marked lesions in women dying at the time of labor. 

How to approach the reconstruction of toxemia in a laboratory ani- 
mal has long been puzzling. The embryologie method involves tracing 
of the complex back to the rudimentary by taking earlier and earlier 
stages in the development of a structure or function. The problem is 
to reconstruct experimentally disorders of pregnancy which involve 
both function and structure, early as well as late pregnaney, occurrence 
in not totally irregular fashion and changes in the organism as a whole 
as well as in specific tissues. 

The question is, what features of toxemia should one select for experi- 
mental analysis: convulsions, hypertension, albuminuria, edema, liver 
necrosis, kidney damage, or uteroplacental injury? Since all may be 
manifest in the same individual in the course of toxemia of pregnancy, 
a choice of any one appears to be rather arbitrary. If one turns from 
pathologic pregnancy to consider the factors chiefly concerned in the 
maintenance of the delicate physiologic balance of normal pregnancy, 
it is apparent that the mechanism of the sexual cycle is intimately in- 
volved. There is evidence that pregnancy is composed physiologically 
of a series of cycles which are not completely suppressed, the cycles 
being the functional units or links in the chain of events constituting 
pregnaney by which a timing mechanism is set at a given rate for a 
species (Snyder, 1938). 
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The cycle is under hormonal control. Experimental introduction of 
ovulation during pregnancy is a method for changing the hormonal 
coordination at various stages of pregnancy as desired, while keeping 
constant the endocrine pattern of the ovulation cycle. Experiment by 
this method may reveal whether or not the endocrine balance can be 
altered sufficiently to produce a modified pattern of pregnancy such as 
lengthening it or shortening it, or slowing certain phases such as par- 
turition, while still preserving a physiologic outline. Increase in stimuli 
may be traced in terms of increased responses until finally the break 
in adjustment appears without loss of all physiologic relations. The 
sites of injury may be traced to exaggeration of the physiologic proe- 
esses. Furthermore, the period of pregnancy at which the stimulus is 
introduced may be varied. Alteration of the hormonal or chemical co- 
ordination of pregnaney may thus result in abnormalities which vary 
according to the period of pregnancy and the intensity of the stimulus. 

The systemic effects and involvement of visceral organs are ulti- 
mately connected with known experimental procedures, since in the 
beginning pregnancy was normal. Thus, there is evidence of the type 
of injury and the nature of the toxic process. 

It is known that in many respects the embryo has a special physi- 
ology. To a considerable degree the maternal organism as well during 
normal pregnancy shows greatly altered reactions, especially in magni- 
tude. The magnitude of the physiologic changes which characterize 
pregnancy in contrast to the nonpregnant state may be illustrated by 
the two extremes of response which are observed following injection of a 
drop of urine extract (antuitrin-S). In the immature rabbit there is 
little or no effect. In the pregnant animal injury may attain the 
proportions of general systemic involvment or intoxication resulting 
in death. 

CONCLUSIONS 


1. Uteroplacental apoplexy involving premature separation of the 
placenta was observed in rabbits following inducticn of ovulation by 
injection of urine extract (antuitrin-S) during pregnancy. 

2. Anatomie evidence showed that injury attained the magnitude 


of general systemic changes or intoxication, resulting in death. 
3. Physiologically, the genesis of the injury or nature of the toxic 
process was traced ultimately to alteration of the hormonal coordina- 


tion of pregnancy. 
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DISCUSSION 


DR. ROBERT A. ROSS, DurHam, N. C.—Dr. Snyder has studied the effect of 
pregnancy urine extract on the pregnant and nonpregnant uterus of rabbits and 
has noted gross and histologic changes in the pregnant uterus similar to the human 
uterus with uteroplacental apoplexy. He properly believes that these observations 
might aid in answering the problem of this condition in the human being. 


Naturally one realizes the danger of interpreting animal experimentation in 
terms of the human being, and, in this particular study, one recalls the work of 
Evans and others which shows the highest titers of the gonadotropes to be at the 
second and third months of gestation. Also in the human being we know that only 
50 per cent of cases of abruptio placentae have a toxemic background. In a study 
of 34 women who died in the eclamptic state and on whom complete autopsies were 
obtained, we found basophilism of the pituitary in only one instance and in this 
individual also was found hyperluteinization of the ovary. If a profound derange- 
ment of the endocrine system is constantly present in toxemias and if there is uni- 
form increase in the gonadatropes, one might expect more histologic evidence than 
we found in these 34 women. The essayist’s work is however, consistent with the 
conclusions of Smith and Smith which had to do with changes in the gonadatropes 
and estrogen in the toxemias. 


DR. GEORGE VAN S. SMITH, Brooking, Mass.—Dr. Snyder has produced, 
experimentally, lesions similar to those of specific toxemia of human pregnancy. 
He has produced them by hormone deprivation. 

The endometrium of the human being at the time of menstruation may be said 
to go through a process of apoplexy. The monumental work of Markee has led 
him’ to believe that the cause of the changes in the endometrium, before and at 
the time of menstruation, is a local factor resulting from hormone deprivation. In 
the menstrual discharge, we have found what appears to be a specific toxin which 
we believe explains the behavior of the endometrium following hormone deprivation. 

We have found that urinary hormone changes similar to those before and at 
menstruation precede and accompany labor and also toxemia of late pregnancy, 
indicating that hormone deprivation is a prelude to these events. Our present be- 
lief is that any disturbance which brings about hormone deprivation in the last 
trimester of pregnancy results thereby in a metabolic change in the uteroplacental 
area with the formation of a substance to which may be attributed the final mani- 
festations of toxemia. 


DR. NICHOLSON J. EASTMAN, BALTIMORE, Mp.—May I ask the essayist when 
the females were sacrificed? If the lesions described were present before the thirty- 
second day of pregnancy, they might quite conceivably be attributed to hormonal 
influences. If, on the other hand, they occurred in association with artificial pro- 
longation of pregnancy in animals sacrificed, let us say, on the thirty-fifth or thirty- 
sixth day, one cannot help but think of overdistention of the uterus as an etiologic 
factor. It would seem important that this question be answered. 


DR. FRED L. ADAIR, Cuicaco, Int.—A number of years ago Dr. Ruth Watts 
and I undertook, in our Clinic, some investigations in regard to the effect of growth 
hormone upon gestation. We were more particularly concerned with the possible 
relationship between the administration of the growth hormone and the development 
of the fetus. In connection with this work on the rat, certain accidental findings 
were encountered which fit in with Dr. Snyder’s thesis this morning. I would like 
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briefly to present some of these findings indicating that a similar condition de- 
velops in a different species. 

Anterior pituitary extracts often prolong gestation in the rat. This is at times 
accompanied by separation of the placenta and death of the fetus in utero, pro- 
longation of parturition, and failure of the birth mechanism. Unfortunately, we 
did not realize at that time the possible connections of these findings with the 
toxemias of pregnancy, and other organs were not studied. 

Six rats delivered at twenty-three to twenty-six days instead of twenty-two days. 
These rats received growth hormone beginning from the sixth to the tenth day of 
pregnancy and continued to delivery. Thirty-eight of the 42 young were stillborn, 
macerated, or being resorbed. Vaginal bleeding preceded delivery and labor was 
often prolonged over several days. The normal birth mechanism seemed to fail 
completely. 

One rat injected from the twelfth day on died on the twenty-sixth day. The 
uterus was found filled with blood with the placentas detached and surrounded by 
large clots of blood. The young were black and partially resorbed. 

Six rats were injected beginning with the tenth day and autopsied from the 
twenty-fourth to the twenty-seventh day of pregnancy. On the twenty-fourth day 
the young were still alive if the placentas were attached. The placentas were 
usually partially or entirely detached, however, and the young were then dead, 
often for a long period of time, and were black and being resorbed. Sometimes the 
placentas adhered to the uterine wall but were easily detached so that two or more 
placentas could be removed at one time. 


Cesarean section was performed on 2 rats on the twenty-fourth and twenty-six 
days of pregnancy. Both had received hormone from the tenth day. The rat 
the twenty-fourth day had a grossly normal litter but the young were sluggish and 
there were clots around the placentas. The rat autopsied on the twenty-sixth day 
had partially delivered two dead fetuses previously but the rest of the litter of 
eight were dead and being resorbed. 

Four rats were autopsied at term. These rats had received hormone from the 
twelfth day. The young were all normal and living with the exception of 3 
litter which were not found and whose placentas were abnormal or reduced to 
‘‘tarry’’? masses. The remaining placentas in this rat and two other rats were 
firmly attached, but some of the placentas of the fourth rat had large blood clots. 
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EXTRACT DELIVERY| LATER | AUTOPSY] NO. | TOTAL | TOTAL : cee 
NO. 22-23 DAY| THAN 22 DAY | PREG.| RATS | PREG. a oe 
23 DAY | oe 
Phyone 32 4 11 oO | 2 17. «| 15 11 (73%) 
Mise. 11 11 3 ; o 26 22+3)] 11 (50%) 
Phyone 34 7 1 0 | 0 8 8 1 (12.5%) 
Special Ext.* 18 5 0 0 23 23 5 (23%) 
40 28 74 58+3]| 28 (48%) 

















*Fractionations of these extracts show that the factor prolonging pregnancy is a 
contaminant of the growth hormone and is more soluble at pH-7 than is the growth 
hormone. 


DR. SNYDER (closing).—With regard to the state of the fetus, the first speci- 
men I took is a typical one. The fetus was alive and the animals were killed be- 
cause of external bleeding. Of course, the study has been amplified a great deal. 
We have had animals that have retained their fetuses for several hundred days but 
that is not a part of this discussion. 

This is certainly a complicated problem and I have tried to confine the descrip- 
tion to anatomic terms based on the rabbit. Of course, the hormonal relationships 
in the rabbit are a problem in themselves. 
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SELECTIVE HYSTERECTOMY FOR NONMALIGNANT 


UTERINE DISEASE* 
Epwarp G. Waters, M.D., F.A.C.S., Jersey Crry, N. J. 


HE term ‘‘selective hysterectomy’’ implies that diverse operative 

procedures are available for adequately treating nonmalignant 
uterine disease. The qualifying adjective infers that limitation of 
hysterectomy to but one operative technique is unsound. 

A diseased uterus may be removed by total vaginal hysterectomy, 
supravaginal hysterectomy, or total abdominal hysterectomy. The sub- 
ject matter here presented is based upon relevant literature and per- 
sonal experiences for the past fifteen years and represents an inquiry 
into the factors which determine choice of operation for the condition 
encountered. ‘ 

With few exceptions as to operators and indications, vaginal hys- 
terectomy is reserved for patients with moderate-sized tumors and 
large vaginal passages, or as an associated procedure accompanying 
correction of prolapse. Resorting to a Schuchardt incision to secure 
room for vaginal hysterectomy is rarely justified. It is a bloody, easily 
infected incision which heals poorly and with much granulation tissue. 
One must carefully assess the presumed value of a contemplated vaginal 
operation against the frequent perils of this incision. It has been my 
experience that if one excludes cases with procidentia or ample parous 
passages, abdominal hysterectomy is safer and accompanied by fewer 
complications. Since vaginal hysterectomy is performed largely on 
selected and pathologically uncomplicated cases, the admittedly lower 
mortality and morbidity rates are anticipated. It is seldom a shocking 
operation and the postoperative course is usually excellent. To avoid 
operative risk the patient must have a freely mobile uterus, and the 
cervix must descend with traction to the vulva. Even with palpably 
mobile structures, previous operations make the pelvic status uncertain 
until the operation is well advanced, and the vaginal route should be 
avoided unless the exact nature of such pelvie surgery is known. When 
a tumor requires morcellation to reduce it, unexpected dangers may 
arise. I know of two nephrectomies necessitated by vaginal removal of 
large tumors by morcellation. 

With suitable local conditions and indications vaginal hysterectomy 
is the best operation for totally removing the uterus, especially in old 
or obese women or in poor surgical risks. When the vagina is small, 
the uterus fixed or adherent, and the uterine tumor large, the surgeon’s 
erief may know no bounds should he attempt it, and through such a 


*Read, by invitation, at the Sixty-Seventh Annual Meeting of the American Gyne- 
cological Society, Skytop Lodge, Pa., June 15 to 17, 1942. 
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vagina a totally unreasonable risk is assumed. Reoperation for re- 
current cystocele, intestinal obstruction, or enterocele are not rare fol- 
lowing operation by competent surgeons. 

With these limitations in mind, we may say that vaginal hysterectomy 
is a safe procedure well within the compass of the competent gynecologist 
for the conditions and indications outlined. Beyond this it becomes 
a hobby, whether expertly performed or inexpertly inflicted. 

In the author’s group of hysterectomies, there were 83 cases of 
vaginal hysterectomy. This does not include two which were attempted 
but thwarted by old abdominal fixation operations, and successfully 
completed abdominally. Two developed enteroceles which were subse- 
quently corrected. There were 6 recurrences of cystocele. The bladder 
twice was inadvertently opened, but sutured in layers and the vaginal 
hysterectomy proceeded with. No fistulas resulted. There were no im- 
mediate operative deaths. One 68-year-old patient died six weeks 
postoperatively at home from some undetermined abdominal condition. 
Three patients showed evidence of intestinal obstruction. One was from 
fecal impaction due to improper preoperative preparation. Only one 
required operation. A loop of ileum was kinked and adherent in the 
culdesac and release of the obstructed bowel sufficed as a cure. 

The trend toward total hysterectomy for all non-malignant uterine 
disease prompts an unbiased inquiry into the reasonability as well as the 
results of the methods commonly chosen. 

The controversy of complete versus supravaginal hysterectomy would 
seem to indicate a move from a relatively simple operation to one 
immediately awesome and threatening in its application. For the ma- 
jority of patients either operation may be done with safety and facility 
by any competent operator. What then are the further steps which 
one takes when the contemplated supravaginal operation is converted 
into a total hysterectomy? Briefly, these: 

The bladder is separated not only from the cervix but also from 
the anterior vaginal vault, by dividing the uterovesical fascia. The 
uterine vessels are well exposed, ligated and divided about 1 em. 
lateral to the internal os, and the stumps pushed out and away from 
the uterus, carrying the ureters out with the fascia and away from 
danger. The thickened endopelvie fascia lateral to the cervix, the 
ligament of Mackenrodt, is clamped, cut and sutured, thus freeing the 
cervix laterally. The uterosacral ligaments are tied and cut close to 
the internal os and the peritoneum divided between them. The vagina 
is opened anterior to the cervix, or a posterior vaginal opening may 
be chosen, and the vagina circumcised close to the cervix. The vaginal 
mucous membrane and fascia is then closed, the vagina supported by 

re-attaching the broad, round and uterosacral ligaments and the opera- 
tive area reperitonized. 

The sole advantage of a complete hysterectomy lies in the removal 
of the cervix. The operation combines therapy for existing cervical 
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disease with prophylaxis against future infection or cancerous change. 
The ‘‘selling point’’ rests upon prevention of posthysterectomy stump 
carcinoma and cervicitis. Supravaginal hysterectomy possesses certain 
compensating advantages. It is done more rapidly and with little blood 
loss. There is less danger to the urinary structures and no drying or 
constriction of the vagina. Of first importance is the maintenance of 
adequate vaginal support by retaining the normal cervical fascial 
attachments, the keystone of the vaginal vault. 


Published opinion on abdominal hysterectomy for fifteen years may 
be divided with some accuracy into (1) those favoring supravaginal 
hysterectomy, and (2) those relying mainly upon total hysterectomy. 


Hochman, in an analysis of 1,114 supravaginal operations at the 
Woman’s Hospital in New York, found three cases of stump cancer. 
Preoperative treatment of the cervix by conization or carbolization 
helped to prevent subsequent endocervicitis and lessened the develop- 
ment of stump cancer. While the occurrence of stump cancer did not 
warrant panhysterectomy with its greater mortality, every cervix should 
be inspected and definitely diseased cervical tissues should be thoroughly 
removed. Kostmayer concluded ‘‘since eventual mortality is the same 
for total hysterectomy, and supravaginal hysterectomy plus carcinoma 
in the remaining cervix, I prefer the deaths to come from the latter and 
give the years of intervening life to the patient. Leave the cervix, 
watch it, and treat it.’’ Healy and Arneson studied 67 patients with 
stump carcinoma, and did not believe the low incidence justified the 
higher mortality of total hysterectomy. Seley, quoted by Sackett, found 
the mortality in 3,088 hysterectomies to be 2.3 per cent for the supra- 
vaginal and 3.98 per cent for the total operation, although Farrar, 
from the same clinic, favored total hysterectomy. From his own statis- 
tics, Joe Meigs believed cancer of the retained cervix as not more likely 
after subtotal hysterectomy, but half as likely, as in women as a whole. 
He advocated the total operation only where cervical repair or amputa- 
tion was difficult and cauterization out of the question. He considers 
the cervices of nullipara or patients with fibroids as especially bad, 
since a larger percentage of these developed stump cancer. Phaneuf 
and Belson favor the supravaginal operation, although stressing the 
need for selecting the operation to the condition of the patient and 
her age, and Bland in discussion agrees. Harris, reporting 739 eases, 
found the incidence of the total operation increasing, and carrying 
a persistently higher mortality than the supravaginal under similar 
elective conditions. Dannreuther generally favors supravaginal hys- 
terectomy. 

As against these selected views favoring supravaginal hysterectomy, 
there is formidable disagreement. 


Baldwin (in discussion of Phaneuf) advises pan-hysterectomy ‘‘al- 
ways,’’ since he believes the cervix is useless and he records more than 
40 cases of stump carcinoma after supravaginal hysterectomy. Gellhorn 
and Spain and Waldeyer advise routine complete hysterectomy and 
Von Graff, after collecting a large number of cases of stump carcinoma, 
is in agreement. Smith of Danforth’s Clinic, in an analysis of 1,200 
hysterectomies, had a lower mortality for the total operation, although 
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Masson, urging careful selection of cases, definitely believes that the 
total operation carries a higher mortality. In Faulkner’s report on 
1,544 cases, the mortality varied little in the different types of opera- 
tions. Goodall has shifted his preference to the total operation, with 
no regrets. On the other hand, Murphy reported ureteral and bladder 
injuries ten times more frequent after complete hysterectomy than 
after supravaginal operations, where all cases were operated upon by 
well-trained men in a good hospital. Counsellor disbelieves the need 
for unfavorable sequelae to total hysterectomy, which he favors, and 
has described a technique to overcome them. Pearse performs total 
hysterectomy almost as a routine and Weir does a supravaginal hys- 
terectomy only when complications are so extensive that panhys- 
terectomy cannot be done with safety. 


What conclusions may be drawn from such varied and conflicting 
opinions as to the relative safety and facility of total and supravaginal 
hysterectomy ? 

It would seem that in average and often in expert hands, the total 
operation carries greater morbidity and mortality for comparable cases, 
since it involves a more difficult and dangerous technique. An appeal 
from this statement may be found in many of the foregoing series 
which indicate that the mortality and morbidity rates of the complete 
and supravaginal operations do not materially differ. Reappraisal of 
most of these data will show the supravaginal procedure to have been 
followed when pelvic complicating factors made the complete operation 
either impossible or unreasonably hazardous. Comparing data of com- 
plete operations done in good risk cases with clean pelves, with supra- 
vaginal operations performed upon patients with huge tumors, ex- 
tensive pelvic adhesions, coexisting endometriosis or residual pelvic in- 
flammatory disease, is unconvincing statistical deception. It would 
seem better to admit the necessity and preference in given eases for the 
suitable and safe operation, which might be either. 

Since the outstanding and apparently only accomplishment of total 
hysterectomy not possessed by the supravaginal operation, is the re- 
moval of a cervix which may postoperatively become the seat of cancer 
or infection, or is a distorted result of parturition, let us first consider 
recorded opinion on stump cancer. 


As already noted, there is considerable difference of opinion regarding 
the frequency of stump cancer. Fahndrich collected 395 cases with an 
incidence of about 0.4 per cent. Von Graff’s figures would indicate that 
4 per cent of all cervical cancers are of the retained stump. Fricke and 
Bowing reported 57 stump carcinomas in 1676 cervical cancers or 3.4 
per cent. Pearse’s 34 eases of stump cancer represent 5.6 per cent 
of all cervical cancer seen. Healy and Arneson, Hann, Benda, and 
Hochman question a high cancer incidence in the retained stump. And 
when it does occur, there are varying opinions as to its relative danger. 
It was formerly believed that it was generally not far from hopeless 
when discovered, but Behney has recorded 67 cases with results of 
treatment no worse than in cervical cancer in general, and Ward agrees 
that results generally are better than in cervical cancer where no opera- 
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tion had been done. This he ascribes to the diminished cervical cireula- 
tion and interference with lymphatic drainage. 


For the unbiased, the dissimilarity in published experience reveals 
the status of stump carcinoma as highly unsettled. Whether the death 
incidence from stump carcinoma after supravaginal hysterectomy bal- 
ances or overcomes the more unfavorable operative figures for the total 
operation is debatable. While cancer in a clean, retained cervix is a 
rarity, it nevertheless is a positive postoperative danger, entirely ir- 
respective of the merits of controversial opinion as to its frequency. 

Infection of the retained cervix is a more frequent sequel, always 
mentioned and immediately forgotten. It may cause no end of discom- 
fort until treated and as a constant possibility it should receive due 
attention at operation. 

Since cancer in the retained stump does oceur, and since cervical 
infection develops on occasion when a total hysterectomy is either im- 
possible or inadvisable, various methods have evolved for managing 
the cervix prior to performing supravaginal hysterectomy. The pur- 
pose of these several techniques is the removal or destruction of the 
cervical mucosa, by earbolization, by actual cautery, or by electric coni- 
zation, as recommended by Hochman, Donay, Bland, Sutton, Kelly, 
Polak and others. 


Cashman and Frank cauterized 82 per cent of cervices prior to 
supravaginal hysterectomy in 1,464 cases, with a gross mortality of 
1.91 per cent. Such a procedure may eliminate postoperative cervicitis, 
but can hardly prevent stump cancer where, as noted by Von Graff, 
over 80 per cent of these develop from the squamous cells of the vaginal 
portion. Miller and Todd in 1938 described a technique for cervical 
conization suitable for use prior to supravaginal hysterectomy and 
recorded favorable results in 899 cases. This experience was in accord 
with that of Stadiem who recommended it routinely with supravaginal 
hysterectomy and always where panhysterectomy might be hazardous. 


For the past twelve years it has been my custom to do an electro- 
cervicectomy prior to proposed or probable supravaginal hysterectomy. 
The technique consists in conization using a Bovie or similar current 
with a modified Hyam’s loop, deep enough to remove all of the gland- 
bearing tissue of the endocervix. A wire loop then excises a large part 
of the portio vaginalis. 

While epidermoid carcinoma arises characteristically at or near the 
margin of the external os, it may arise somewhat further from this 
margin, although this is uncommon in the recorded experience of those 
few men who have seen considerable numbers of early cervical cancers. 
It may possibly arise from the sites of squamous cell metaplasia seen 
in endocervical glands. An electrocervicectomy will remove all of these 
potential cancer or infection sites quickly, easily and safely. 

In 18 of the cases where electrocervicectomy preceded total ab- 
dominal hysterectomy, postoperative sections made through the uterus 
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and eoned area of the cervix showed the effectiveness of this technique 
in eliminating the danger zones. 

It is not necessary to stress the value of a danger-free cervix as a 
support for the vaginal vault in maintaining vaginal depth, and in 
closing the opening in the pelvic fascial diaphragm. Any function 
the fibromuscular, mucosa-free cervical stump may possess in retarding 
atrophy of retained ovaries is admittedly dubious, but still theoretically 
possible. 


PERSONAL SELECTION OF OPERATION 


In 388 hysterectomies* reviewed there were 83 vaginal hysterectomies, 
with results as previously noted. Of the other 305 cases, 208 were 
supravaginal hysterectomies, of which 94 had associated vaginal plastic 
operations. One hundred fourteen or 55 per cent of these supravaginal 
hysterectomies were preceded by electrocervicectomy. The morbidity in 
the 208 cases was 16.2 per cent. There were 4 deaths with a mortality of 
1.9 per cent. One death followed forty-eight hours after injudicious 
electrocervicectomy for infected cervical polyp prior to supravaginal 
hysterectomy. One patient died from transfusion reaction 6 hours post- 
operatively. One died from peritonitis and one from pulmonary em- 
bolism. Ninety-seven total hysterectomies were performed. 

In three cases, conditions made the immediate removal of the diseased 
cervix unduly hazardous. The uterus was removed supravaginally, 
and then the cervical stump grasped with a crossed tenaculum inserted 
into the canal. This was used to lift and manipulate the cervix while 
its isolation and excision was completed. There were no deaths in the 
total hysterectomy cases. The morbidity was 20.4 per cent. No ureters 
are known to have been injured. One patient developed intestinal ob- 
struction six weeks postoperatively, successfully corrected by operation. 
Three cases developed marked thrombophlebitis of the lower extremi- 
ties. ; 

The intent of this presentation is not to array overwhelming statis- 
tical minutia. It represents a smaller, personally operated-upon and 
eared-for group. Therefore, while admitting numerical limitations 
and with no attempt to rival many excellent and exhaustive analyses 
already on record, it is felt that this personal study constitutes a basis 
for discerning analysis sufficient to justify the views expressed con- 
cerning operation selection. 

CONCLUSIONS 


Hysterectomy for nonmalignant uterine disease should be a selec- 
tive operation, with the choice resting upon condition of patient and 
pathology, for the best immediate and ultimate outcome to the patient. 

The vaginal route is preferred for patients with ample vagina, or 
with descent at least equivalent to a second-degree prolapse, and only 
moderate uterine enlargement. It is the choice where hysterectomy is 
indicated in the old, the obese, the debilitated. 

When abdominal hysterectomy is planned, the total operation is 
the preferred technique unless the patient has a very deep pelvis, 


*Personally operated private and service cases at Christ and Fairmount Hospitals, 
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a short vagina or the size of the pelvic tumor or associated pelvic 
pathology introduce risks out of proportion to the dangers inherent in a 
residual cervical stump. It is always preferable, although not always 
possible, to remove a badly distorted cervix with the uterus, rather 
than perform a plastic operation upon it. 

Supravaginal hysterectomy is the safer technique for removing the 
uterus where pelvic conditions make the operation slow, sanguineous 
or dangerous. The hazards of posthysterectomy cervical stump cancer or 
infection can be removed effectively by combining radical cervical 
conization, or electrocervicectomy with supravaginal hysterectomy. This 
vaginal-abdominal approximation of total hysterectomy, leaving a fibro- 
muscular cuff of cervix, combines the advantages of both total and 
supravaginal operations and possesses the disadvantages of neither. It 
is recommended as a safer procedure in average hands than a total 
hysterectomy for all cases, and as a safer procedure even in expert 
hands, than total hysterectomy in ‘‘bad risk pelves.’’ 
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DISCUSSION 


DR. EDWARD H. RICHARDSON, BattimorE, Mp.—This paper of Dr. Waters 
brings before the Society very properly an annual topic of discussion. With most 
of his thesis I am in complete agreement. The title very properly indicates that 
there is no established procedure for removing the uterus that is equally applicable 
to all cases. 

I would like to recommend in suitable cases substitution for vaginal hysterectomy 
the operation which I published about five years ago under the title of ‘‘ composite 
operation,’’ which owes its existence to the fact that I have been repeatedly con- 
fronted by patients upon whom total vaginal hysterectomy had been performed by 
other surgeons and later developed varying degrees of vaginal prolapse, enterocele, 
cystocele, et cetera. I endeavored to discover what factors in the several operative 
procedures now widely employed were responsible for these recurrences and failures, 
and the composite operation was constructed upon the foundations of that analysis. 
I simply eliminated from the established procedures those factors which I con 
sidered responsible for the failures, and then combined those steps which time had 
proved to be dependable. 

Our experience for the past five years with this operation has convinced me of 
the superiority of it over total vaginal hysterectomy as a reconstructive procedure 
for many combinations of vaginal hernias. Certainly it does not seem reasonable 
routinely to employ total vaginal hysterectomy in this type of case if we focus | 
our attention for a moment upon the importance of the upper pelvic floor as the 
chief support of the pelvic viscera. I conceive of this anatomic structure as com 
posed simply of two suspension bridges constructed at right angles to each other, 
the cardinal ligaments constituting the transverse bridge, while the pubocervical 
fascia in front together with the uterosacral ligaments posteriorly are the chief 
components of the anteroposterior bridge. Both of these bridges owe their mechani- 
eal efficiency as supporting structures mainly to the fact that they are firmly an- 
chored into a small segment of the cervix at the level of and adjacent to the internal 
os. In a total vaginal hysterectomy the first thing you do is to crush these struc 
tures with a clamp, then divide them., You then further impair their circulation by 
suturing them together. The result is a number of recurrent vaginal hernias. 
The composite operation by contrast safeguards the vital keystone, that little 








upper segment of the cervix together with its fascial supports, but removes 
the two portions of the uterus in which carcinoma occurs; namely, the corpus above 
the level of the internal os and the diseased part of the cervix below the cardinal 
ligaments. This plan also greatly diminishes the danger of damage to the ureters. 
By preserving the upper pelvic floor intact adequate support for correction of asso- 
ciated types of hernia is provided in accordance with sound surgical principles. 
Our results are certainly convincing so far as the ultimate outcome of these cases 
is concerned. The operation does require patience and .accurate knowledge of the 
anatomy. Nobody but an experienced operator should undertake it. It is more 
time consuming too, but the end results are far superior to the other types of 
operation now in general use for the treatment of uterine prolapse and associated 
vaginal hernias. 

Concerning the controversy of total versus subtotal abdominal hysterectomy, 1 
do not see why there should be any difference of opinion about the desirability of 
removing every diseased cervix. Unfortunately, often there is some contraindica- 
tion for so doing, and the operator is compelled to perform a subtotal operation 
and knowingly to leave a diseased cervix. On the other hand I have been unable, 
in following the literature of the last few years, to find a single convincing reason 
that would justify the routine removal of normal cervices. 


[ think the arguments that have been built up on the incidence of stump cancer, 
for example, are totally fallacious. I know of no work that has been done to 
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show the actual incidence of stump cancer in normal cervices that were left behind. 
Surely there is every reason to believe that the vast majority of stump cancers 
have occurred in cases where subtotal operations were done because the complicated 
pathology encountered or the patient’s condition, or the limited experience and 
skill of the operator, did not warrant the more radical procedure, and a diseased 
cervix was left untreated. In my entire experience I have seen only one instance 
of stump cancer where I left a normal cervix. I do not believe, therefore, that 
routine removal of the normal uterine cervix should be done. Total abdominal 
hysterectomy is certainly a more dangerous and more hazardous operation from 
the standpoint of morbidity as well as of mortality, as will immediately become 
evident if analysis is made of equally severe grades. of pathology treated by the 
two methods. Otherwise, how can you explain, for example, the paper presented 
today on the incidence of urinary tract fistulas following this operation? 

I believe it is a very unfortunate thing that this Society still remains divided 
in opinion on this matter and I think it is a dangerous teaching to go out into 
the country that surgeons who are less competent than this group of men should 
routinely do total abdominal hysterectomy even though the cervix is normal. I 
am emphatically opposed to this teaching and practice. 


DR. N. SPROAT HEANEY, Cuicaco, Itut.—I agree with the author of this 
paper that no routine operation should be performe:! in all cases, but the operation 
should be adapted to the case at hand. A trained gynecologist should be able te 
do a complete abdominal or a vaginal hysterectomy with as much ease and familiar- 
ity aS a supravaginal hysterectomy. A supravaginal hysterectomy should not be 
the choice of an operator because he cannot do a vaginal hysterectomy or complete 
abdominal hysterectomy. The advantage of a vaginal hysterectomy is apparent, 
when I say that the number of vaginal hysterectomies, since we began the use of 
ethylene, now totals, 1,056 completed cases with only 3 deaths. 

One objection to a vaginal hy rectomy which is often mentioned is shortening 
of the vagina. If one performs vaginal hysterectomies only for prolapse, I can 
see why that idea arises, for in such cases, the vagina is always shortened because 
the caliber of the tube has been increased. When the vagina is of normal length 
to begin with, no shortening occurs. If the vagina is incised at the same place, 
[ cannot see why removing the uterus from below will shorten the vagina more than 
if it is removed from above. Logically the vagina should be shortest after a supra- 
vaginal hysterectomy because the retained cervix detracts from the length of the 
vagina. 

If I am not going to take the cervix out I leave it strictly alone. I do not 
believe it should be burned or excoriated, because you cannot do either of these 
things and not have it invaded by the flora of the vagina and thus have an in- 
fected cervix. If you add cauterization of the cervix to a supravaginal hysterec- 
tomy, I think you are courting serious trouble. 


DR. JOE V. MEIGS, Boston, Mass. (By invitation).—Three of my patients 
have had cancer of the cervical stump following supravaginal hysterectomy and I 
had to explain to them that at operation I had left the cervix in and that I did not 
take it out because it was a difficult procedure. Since I have been at the Pondville 
Hospital, out of 1,200 cases of cancer of the cervix seen there we have had 100 
cancers of the cervical stump. Many of these cancers were doubtless present at the 
time of their supravaginal hysterectomy and some developed cancer many years 
afterward. Because of 3 cases occurring in my own patients and of seeing 100 
cases at the State Hospital, I advocate removal of the cervix wherever possible. 

About 10 per cent of our cases of cancer of the cervix occurred in nulliparas. 
I do not believe one can tell when a cervix may develop cancer. I feel sure that 
from now on whenever possible I will do a total hysterectomy until I am taught 
differently by my own experience. 
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DR. GEORGE GRAY WARD, New York, N. Y.—I would like to endorse what 
Dr. Meigs has just said as I heartily agree with his point of view. In my clinic 
at the Woman’s Hospital in 1940 we found that about 7 per cent (6.9 per cent) 
of the 879 cases of cervical cancer had cancer of the stump. We also have had 
nulliparas among that number. I believe that the entire uterus should be removed 
provided it will not be a matter of undue risk to the patient. The total operation 
is preferable because of the evident higher incidence of stump cancer than was 
formerly thought to occur, and of the frequent association of cancer with fibroids. 
Conization or cauterization of the cervical canal is no safeguard as 80 per cent 
of cancers of the cervix originate on the portio vaginalis. 


DR. WILLIAM P. HEALY, NEw York, N. Y.—I have had in my private 
practice a large group of patients returning to me for annual examinations. In 
all those years I have had only two instances where cancer has developed in the 
cervix remaining after a supravaginal hysterectomy done by me. 

One of these occurred in a woman who had had a supracervical hysterectomy 
in her early forties. Except for the uterine myomas, she had been in excellent 
health, had never conceived, and had a perfectly normal cervix. She later came 
to me with vaginal spotting. The cervical lesion was less than 1 em. in size and 
noninfiltrating, but coincidentally she had a large pulmonary carcinoma. We as- 
sumed the cancer in the lung developed first but that we were dealing with an 
instance of double primary carcinoma. 

At the Memorial Hospital Dr. Arneson and I went over about 1,000 cases and 
we found that only 2 per cent of our cases were bona fide stump carcinomas, in 
which epidermoid carcinoma had developed in the cervix. 

I feel therefore as Dr. Richardson does, that for us to recommend panliysterec- 
tomy just because we are removing the corpus when the patient has a normal 
clean unlacerated and uninfected cervix, is carrying the argument further than we 
really need to do, especially if you are following up these patients and looking 


after their general health. 


DR CURTIS F. BURNAM, BaAxLtTimMorE, Mp.—Dr. Howard Jones of the Kelly 
Clinic has recently reviewed 900 consecutive cases of carcinoma of the cervix. Ex- 
cluding those sent for prophylactic radiation after panhysterectomy and those treated 
by radium elsewhere before coming to us, there remained approximately 700 cases. 
Among these 700 cases, 51 were carcinomas of the stump or 7 per cent. Of these 
51 cases, however, 16 had developed within two years of the supravaginal hysterec- 
tomy. It seems only fair therefore to assume that these cancers may have been 
present at the time of the operation. This leaves us 35 cases or about 5 per cent. 

I realize that one cannot calculate the occurrence of cancer of the cervix after 
supravaginal hysterectomy from such material. The only conclusive way for this 
to be done would be to go over a very large series of supravaginal hysterectomies. 
It seems to me this could be easily done if a dozen of the big clinics would co- 
eperate to do this work for us. 

It is evident that before doing any gynecologic operation, much less a_hys- 
terectomy, that a thorough examination of the patient should be made under gas 
with biopsy from the cervix, curettage and all other methods of diagnosis utilized. 
To be able simply to look at a cervix and tell positively whether it is precancerous 


or not is beyond my powers of diagnosis. 


DR. SAMUEL A. COSGROVE, JERSEY City, N. J.—I believe that our thinking 
would be straighter if we expressed ourselves in the same way. Dr. Meigs and 


several other speakers have said that they found cancer of the cervical stump in 
7 or 8 per cent of the cases observed after supravaginal hysterectomy. Those who 
approached the subject from the other end and surveyed their hysterectomies, found 


2 per cent or less of stump cancer. We cannot come to a common understanding 
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unless we get our facts lined up on the same basis. Those who have recorded 
series of cases of cancers of the cervix say nothing about the incidence of hysterec- 
tomy in the general population of which 8 per cent of carcinoma of the cervix 
represents a cross section. I think this whole problem might better be turned 





| over to statisticians rather than gynecologists. 


DR. E. H. RICHARDSON, BALtTimMorE, Mp.—I cannot see that the incidence 
| even of 7 per cent of stump cancers reported from some clinics has any bearing 

on the position that I have taken. This position is, that when a cervix is diseased 
it should either be removed with the uterus or at a second operation, and when 
normal it should not be removed. Is there any basis whatsoever upon which you 
can pick out of the stump cancers those cases that developed in normal cervices? 
Is it not obviously absurd to assume that all of these cervices were normal when the 
subtotal operation was done? Certainly it is far more rational to assume that they 
were left because of extensive pelvic disease that precluded judicious use of total 
hysterectomy. If so, one must conclude that these cervices also were diseased and 
were left untreated later to supply the 7 per cent incidence of stump cancers now 
being fallaciously put forward in advocacy of routine removal of normal cervices. 


DR. WATERS (closing).—I will answer one question specifically, as to when elee- 
trocervicectomy was used. It was done immediately before the operation if the 
cervix was not acutely infected. It preceded operation when a total hysterectomy 





seemed impossible because of some existing condition. Infected cervices were 
treated weeks in advance of operation. 

As to stump cancer, I found the differences of opinion essentially the same 
fifteen years ago as expressed here. Even with total excision of the uterus, one 
will occasionally find later a cancer of the vault, so that you still cannot com- 
pletely escape it. 





With deep regret we announce the death of Dr. Charles Virgil Mosby, 
Chairman of the Board of The C. V. Mosby Company, St. Louis, on 
Monday, November 9, 1942. 

His vision and courage will continue as an inspiration throughout 
the future of the company that he founded. 

























Items 


American Board of Obstetrics and Gynecology 


The next written examination and review of case histories (Part I) for all candi 
dates will be held in various cities of the United States and Canada on Saturday, 
February 13, 19438, at 2:00 P.M. 

Arrangements will be made so far as possible for candidates in military service 
to take the Part I examination (written paper and submission of case records) at 
their places of duty, the written examination to be proctored by the Commanding 
Officer (medical) or some responsible person designated by him. Material for the 
written examination will be sent to the proctor several weeks in advance of the 
examination date. Candidates for the February 13, 1943, Part I examination, who 
are entering military service, or who are now in service and may be assigned to 
foreign duty, may submit their case records in advance of the above date, by for 
warding the records to the Office of the Board Secretary. All other candidates should 
present their case records to the examiner at the time and place of taking the written 
examination. 

The Office of the Surgeon-General (U. 8S. Army) has issued instructions that men 
in service, eligible for Board examination, be encouraged to apply and that they 
may request orders to Detached Duty for the purpose of taking these examinations 
whenever possible. 

All candidates will be required to take both the Part I examination, and the 
Part II examination (oral-clinical and pathology examination). Candidates who 
successfully complete the Part I examination proceed automatically to the Part II 
examination to be held later in the year. 

The Part II examination will be held at Pittsburgh, Pennsylvania, from May 
19-25, 1943. Notice of the exact time and place of the examinations will be sent all 
candidates well in advance of the examination date. Candidates in Military or Naval 
Service are requested to keep the Secretary’s Office informed of any change in 
address. 

If a candidate in Service finds it impossible to proceed with the examinations of 
the Board, deferment without time penalty will be granted under a waiver of our 
published regulations applying to civilian candidates. 

For further information and application blanks, address Dr. Paul Titus, Secretary, 
1015 Highland Building, Pittsburgh (6), Pennsylvania. 


American College of Surgeons Cancels Clinical Congress 


The annual clinical Congress of the American College of Surgeons which was 
scheduled to be held in Cleveland, Nov. 17-20, 1942, was canceled by the Board of 
Regents of the College at a meeting held in Chicago, Wednesday morning, October 14. 
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Capillary 


corpus, extension of (Philipp and Hu- 
ber), 172 (Abst.) 

of corpus uteri, diagnosis and treat- 
ment of, at Woman’s Hospital 
(Ward), 303 

ovarian, bilateral, associated with in- 


trauterine pregnancy (Bossert), 


336 
uterine, irradiation treatment of, intes- 
tinal injuries resulting from 


(Aldridge), 833 

Cardiac failure, onset of, in 
rheumatic heart disease, pulse 
and respiratory rates during 
labor as guide to (Mendelson 
and Pardee), 370 

Catheterization, postoperative, use of 
mercurochrome to avoid (John- 
son), 98 

Celomic walls, mesenchyme of, origin of 


women with 


endometriosis from (Gruen- 
wald), 470 

Central Association of Obstetricians and 
Gynecologists, item of, 924 

roster of, 181, 741 

Cephalic diameters (Moloy), 765 

Cervix, sarcoma botryoides of (Fischer 
and Kantrowitz), 141 


uteri, electrical study of (Langman and 
Burr), 544 (Abst.) 
section, anesthesia 
detailed technique of 
(Beck), 558 
experience of Johns Hopkins Hospital 
with (Manahan, Connally, Jr., 
and Eastman), 999 
Portes (Keyes and Whitehouse), 705 
Chiari and Frommel’s disease, persistent 
lactation with note on (Gilber), 
359 (Abst.) 
Chicago Gynecological Society, roster of, 


for, local, 
modified 


Cesarean 


181, 741 
transactions of, 171 
Childbirth mortality (Yerushalmy, Gar- 


diner, and Palmer), 291 (Abst.) 


Cholesterol ester and phospholipid de- 
terminations (Brewer), 1056 | 
Choline compound, vaginal iontophoresis 


of (Jacoby and DerBrucke), 
250 
Chorionepithelioma (Dockerty and Craig), 


vf 
Chorionic villi implants, benign multiple, 


in peritoneal cavity accom- 
panied by hemoperitoneum 
(Lazarus and Schifrin), 541 
(Abst.) 
Cincinnati Obstetrical Society, roster of, 
741 


Cleveland Maternity Hospital, incidence 
of placenta previa during ten- 
year period at (Reycraft and 
Platz), 509 . 

endometrioma, causing 
(Blaikley), 179 (Abst.) 

Colostrum test for pregnancy in prenatal 

clinic (Pulver and Posner), 690 

Colpocleisis, partial, as approach to vesi- 

covaginal fistula following total 

hysterectomy (Holden), 880 


Colon, stricture 
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Congenital absence of vagina, pregnancy 
following operation for (Whitte- 
more), 516 
aplasia, partial, of vagina 
er), 1063 
Contractions, uterine, kymograph records 
of, 355 (Correspondence) 
puerperal (Bickers), 581 
wave of, in labor (Ivy), 952 
Convulsions following. intravenous ad- 
ministration of pituitary ex- 
tract (Sullivan and Heffernan), 
675 
Corpus luteum cyst, clinical similarity of, 
and ectopic pregnancy (Israel), 
99 


(Dannreuth- 


differential diagnosis of, and tubal 
9 


abortion (Israel), 24 

excretion of pregnanediol and (Cope), 
912 (Abst.) 

human, studies of (Brewer), 1048 


of pregnancy, clinical experiments on 

pregnancy maintaining effect of 

corpus luteum hormone after 

loss of (Ehrhardt), 917 (Abst.) 
vascularity of (Brewer), 1049 

uteri, carcinoma of, diagnosis and treat- 


ment of, at Women’s Hospital 
(Ward), 303 
Correspondence, 180, 355, 730, 920 
Cortical hormone, prevention of experi- 
mental fibroids by (Lipschutz 
and Vargas), 913 (Abst.) 
Cortilactin (Spoor, Hartman, and Brow- 
nell), 360 (Abst.) 
Curettage material, transplantation of, 


menstruation following, in endo- 
metrium-free uterus (Siebke), 
550 (Abst.) 

Cyst, corpus luteum, clinical similarity of, 
and ectopic pregnancy (Israel), 
99 


dermoid, ovarian, bilateral, complicat- 
ing pregnancy treated by bilat- 
eral oophorectomy (Goodwin), 

525 
endometrial, 
decidual 
(Milnor 
pedunculated, 
(Abst. ) 


of groin associated with 
reaction in appendix 
and Tilden), 324 


of uterus (Levi), 178 


D 


Obstetrical and Gynecological 
Society, roster of, 182, 742 


Denver 


Dermoid cysts, ovarian, bilateral, com- 
plicating pregnancy treated by 
bilateral oophorectomy (Good- 
win), 525 


Dihydrostilbestrol, estrogenic properties 
of (Bieren and Compton), 287 

Dysenteriae, Flexner, urinary infection in 
pregnancy due to (Diddle and 
McKee), 481 

Dysmenorrhea, essential, stilbestrol in re- 
lief of (Sturgis), 549 (Abst.) 


E 


Eclampsia and ovarian pregnancy 
and Rucker), 575 
pregnancy, clinical similarity of 
corpus luteum cyst and (Israel), 
99 


twin, unilateral (Lash and Kaufman), 
342 


(Pride 


Ectopic 


in war effort, 732 

Ehrenfest, Hugo, in memoriam, 367 

Electroencephalogram in pregnancy 
(Gibbs and Reid), 672 


Editorial, women 


variations in, during menstrual cycle 
(de Barenne and Gibbs), 687 
Electrolyte therapy of premenstrual dis- 


tress (Greenhill and Freed), 
548 (Abst.) 
Electrometric timing of human 


(Langman and Burr), 


ovulation 


999 
“ao 














































































SUBJECT 


Endocrine factors involved in develop- 
ment and function of mammary 
gland (Fredrikson), 357 (Abst.) 

influences on lactation (Antoine), 362 
(Abst. ) 

therapy of ovarian failure (Hamblen 
and Pullen), 918 (Abst.) 

Endocrinology, 911 (Absts.) 

Endometrial cyst of groin associated with 
decidual. reaction in appendix 
(Milnor and Tilden), 324 

pedunculated, of uterus (Levi), 178 
(Abst. ) 

Endometrioma of colon causing stricture 

(Blaikley), 179 (Abst.) 

rectal (Bazy, Blondin, and Chene), 175 
(Abst. ) 

Endometriosis, 172 (Absts.) 

and ascites, fibroma ovarii with 
(Tasch), 179 (Abst.) 

and pregnancy (Portes and Varangot), 
178 (Abst.) 

clinical features of (Philipp and Hu- 
ber), 172 (Abst.) 

externa, clinic on (Turunen), 176 
(Abst. ) 

of cervical origin (von Torzsay-Kiss), 
177 (Abst.) 

origin of (Philipp and Huber), 172 
(Abst. ) 


from mesenchyme of celomic walls: 


(Gruenwald), 470 
pathogenesis of (Philipp and Huber), 
175 (Abst.) 
postmenopausal (Frank and Geist), 652 
scar (Wespi and Kletzhandler), 177 
(Abst. ) 
significance of (Meigs), 176 (Abst.) 
tubal, incidence of (Rintelen), 176 
(Abst. ) 
Endometrium, atypical histopathologic 
diagnoses of (Mann, Meranze, 
and Golub), 460 
Enemas, improperly administered, injury 
to rectum from (Ballon and 
Goldbloom), 212 
Ergot as cause of bilateral dry gangrene 
of both lower extremities (Vel- 
koff and Ferguson), 331 
Erythroblastosis fetalis, vitamin C de- 
ficiency as possible factor in 
pathogenesis of (Burnham), 920 
(Correspondence ) 
benzoate and_ progesterone, 
cyclic administration of, urinary 
estrogens before, during, and 
after (Smith, Smith, and 
Schiller), 606 
effect of, on contractions (Bickers), 583 
Estriol, urinary estrogens before, during 
and after (Smith, Smith, and 
Schiller), 606 
Estrogen induced mammary tumors, re- 
gression of, in female. rats 
(Noble and Collip), 362 (Abst.) 
therapy, cyclical (Palmer), 56 
in menopause, methods for objective 
evaluation of (Bennett, Jr.), 
296 
treatment in female eunuchoid (Gold- 
zieher and Adler), 491 (Abst.) 
Estrogen-withdrawal bleeding (Soule), 
684 
Estrogenic properties of dihydrostilbestrol 
(hexestrol) (Bieren and Comp- 
ton), 287 
Estrogenic treatment of menopausal 
symptoms and senile vaginitis, 
correlation of vaginal smear 
changes in (Ottoway), 915 
(Abst. ) 
Estrogens, effects of, on lactation (Fol- 
ley), 361 (Abst.) 
excretion of, clinical exneriments in re- 
lation to (Smith, Smith, and 
Schiller), 455, 606 
in treatment of leucoplakia, kKraurosis, 
and senile vaginitis, use of 
(Buxton), 109 


istradiol 
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Estrogens—Cont’d 
synthetic, use and potency of (Green- 
hill), 475 
urinary, before and after injection of 
estrone into patient with sur- 
gical menopause (Smith, Smith, 
and Schiller), 455, 606 
Estrone, injection of, urinary estrogens 
before and after, into patient 
with surgical menopause 
(Smith, Smith, and Schiller), 
or) 
Eunuchoid, female, estrogen treatment in 
(Goldzieher and Adler), 491 
(Abst. ) 
Excretion of estrogens, clinical experi- 
ments in relation to (Smith, 
Smith, and Schiller), 455, 606 
F 
Fallopian tube, adenomyosis of (Wrork 
and Broders), 412 
bone formation in, true (Kulka), 384 
Family living, core of creative—prepared 
parents (Corbin), 166 
Fascia, transplantation of, the relief of 
urinary stress incontinence 
(Aldridge), 398 
Female sex hormone, current status of 
(Hoskins), 915 (Abst.) 
Fetal and neonatal mortality, causes of 
(D’Esopo and Marchetti), 1 
squamas, identification of, and diag- 
nosis of ruptured membranes 
- vaginal smear (Bourgeois), 
0 
Fibroid tumors, similar, occurring in 
identical twins (Grosbeck and 
Pool), 179 (Abst.) 
Fibroids, experimental, prevention of, by 
cortical hormone (Lipschutz and 
Vargas), 913 (Abst.) 
experimentally produced, in guinea pig 
and their possible analogy to 
myomas in human being (Marx, 
Glass, and Shulman), 259 
Fibroma of ovary (Brody), 521 
ovarii with endometriosis and ascites, 
(Tasch), 179 (Abst.) 
Fibromyomas of uterus, etiologic and 
pathologic factors in series of 
1,741 (Torpin, Pund, and 
Peeples), 569 
Fistula, vesicovaginal, following total 
hysterectomy, partial colpoclei- 
sis as approach to (Holden), 
880 
surgical treatment and postoperative 
eare of (Miller), 873 
Flexner dysenteriae, urinary infection in 
pregnancy due to (Diddle and 
McKee), 481 
Follicle hormone, effect of, on function 
of human uterine musculature 
(Kneer), 913 (Abst.) 
on uterine activity (Sievers and 
Schenz), 918 (Abst.) 
influence of, on bladder capacity 
(Hoffmann and Treite), 914 
(Abst. ) 
Forceps, Willett’s, danger of, in placenta 
previa (Browne), 740 (Abst.) 
Fragility, capillary, in menometrorrhagias 
and its changes following treat- 
ment with ascorbic acid (Pig- 
noli), 547 (Abst.) 
Friedman-Brouha reaction, diagnosis of 
pregnancy by, aided by trans- 
peritoneal ovarioscopy (Craini- 
cianu), 738 (Abst.) 
G 
Gangrene, bilateral dry, of both lower 
extremities due to ergot (Bel- 
koff and Ferguson), 331 
Genital tract, female, changes in, during 
puerperium induced by sex hor- 
mone therapy (Rutherford), 595 
Glands, mammary, 357 (Absts.) 
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Glomerular filtration and renal blood flow 


and in 
(Rob- 
Isen- 


in hypertensive woman 

posttoxemic hypertension 

inson, Dill, Cadden, and 

hour), 616 

“normal” patients 

toxemias of pregnancy 

Isenhour, Cadden, and 

son), 66 

Glycogen estimation, method of, in uterine 
mucosa for clinical purposes 
(Zondek and Shapiro), 345 

Gonadotropic hormone, high persistent 
titer of, hydatid mole with 
(Toland), 502 


in following 
(Dill, 


Robin- 


Gonorrhea in female and its treatment 
with sulfonamides (Douglas, 
Davis, and Shandorf), 1026 

Granulosa cell tumor, unusual coexist- 
ence of, and ovarian teratoma 


containing thyroid tissue (Mur- 
ray, Dockerty, and Pemberton), 
24 


vo 
lutein cells (Brewer), 1951 
Groin, endometrial cyst of, associated 
with decidual reaction in ap- 
pendix (Milnor and_ Tilden), 
32 


Gynecologic and other implications which 
relate to an ageing female pop- 


ulation (Kosmak), 897 
hemorrhages, benign (Ward), 543 
(Abst. ) 
lesions in production of hypertension, 


possible etiologic role of (Ever- 
ett and Scott), 1010 
operations, use of sulfanilamide powder 
in (Bibb), 464 
thought, contributions of 
primate animals to 
156 
Gynecology and obstetrics, influence of 
French school in sixteenth, 
seventeenth, and eighteenth cen- 
turies upon development of 
(Danforth), 743 
practical problems in, department of, 


studies on 
(Hartman), 


714 
pregnanediol determinations in (Ham- 
blen, Cuyler, and Baptist), 442 


radiation therapy in, uses and abuses 
of (Traut), 638 
Gynecopathies, various, evidence of per- 
sistence of uteroovarian cycle 
in (Sammartino and Herrera), 
544 (Abst.) 
H 
Head molding during labor, studies on 
(Moloy), 762 


Heart disease in pregnancy, treatment of 


(Stander), 714 
Heart disease, rheumatic, pulse and re- 
spiratory rates during labor as 


guide to onset of cardiac failure 
in women with (Mendelson and 
Pardee), 370 

Hemorrhage, gynecologic, benign (Ward), 


543 (Abst.) 
in newborn infant, does antenatal use 
of vitamin K prevent? (Parks 
and Sweet), 432 
in puberty, therapy of (Vé6ge), 546 
( Abst.) 
puerperal, severe late, placental polyp 
with (Dorsey), 591 
uterine functional, treatment of, by 
male hormone (Bompard), 916 
(Abst. ) 
Hexestrol, estrogenic properties of 
(Bieren and Compton), 287 
Hormonal content of parovarian cystic 


fluid removed during pregnancy 
(Pardini), 919 (Abst.) 


influences upon ureter (Hundley, Jr., 
Diehl, and Diggs), 858 

Hormone, corpus luteum, clinical experi- 

ments on pregnancy maintain- 

ing effect of, after loss of 

corpus luteum of pregnancy 


(Ehrhardt), 917 (Abst.) 





SUBJECT 





INDEX 


Hormone—Cont’d 

cortical, prevention 

fibroids by 

Vargas), 913 (Abst.) 

sex, use of, in disorders 

women (Smith), 911 (Abst.) 

follicle, effect of, on function of human 
uterine musculature (Kneer), 
913 (Abst.) 


of experimental 
( Lipschutz and 


female of 


on uterine activity (Sievers and 
Schenz), 918 (Abst.) 

influence of, on bladder’ capacity 
(Hoffmann and Treite), 914 
(Abst. ) 


follicle-stimulating, of anterior pituitary 


in menstrual disorders, intra- 
venous use of (Kenny), 548 
(Abst. ) 

gonadotropic, high persistent titer of, 


hydatid mole with (Toland), 
502 
lactogenic, prolactin as (Folley and 
Young), 358 (Abst.) 
male, treatment of uterine functional 
hemorrhages by (Bomparda), 
916 (Abst.) 
preparations, intra-ovarian injections 
of, late results in treatment of 
amenorrhea by means of 
(Stanca), 549 (Abst.) 
sex, and blood pressure (Guirdham), 
914 (Abst.) 
female, current status of (Hoskins), 
915 (Abst.) 
male, influence of, on female breast 
(Preissecker), 360 (Abst.) 
therapy and opotherapy in menopause 
(Hoeppner), 915 (Abst.) 
sex, changes in female genital tract 


during puerperium induced by 
(Rutherford), 595 


Human development, early, some aspects 


of (Rock and Hertig), 973 
Hydatid mole with high persistent titer 
of gonadotropic hormone (To- 
land), 502 
Hydramnios, acute, with anencephalus 


diagnosed by x-ray (Payne and 
sland), 593 

Hyperemesis gravidarum. treatment of, 
with intramuscular injections of 
husband’s blood (Hughes and 
Martin), 103 

Hypertension, posttoxemic, glomerular in- 


filtration and renal blood flow 
in hypertensive woman and in 
(Robinson, Dill, Cadden, and 
Tsenhour), 616 

production of, possible etiologic role of 


gynecologic lesions in (Everett 

and Scott), 1010 
Hysterectomies, abdominal, 

study of 500 consecutive 

Jr., and Hamilton), 723 
Hysterectomy, selective, for nonmalignant 
uterine disease (Waters). 1107 
vesicovaginal fistula following, 
partial colpocleisis approach 
to (Holden), 880 


statistical 
(Vogt, 


(fo 


total, 


as 


I 


contagiosa. bacteriology of 
(Cruickshank), 133 (Abst.) 
In memoriam, Hugo Ehrenfest, 367 
Incontinence, urinary stress, transplanta- 


Impetigo 


tion of fascia for relief of (AlI- 
dridge), 398 

Infant, newborn, hemorrhage _ in does 
antenatal use of vitamin K pre- 
vent? (Parks and Sweet), 432 


infection of. with vaginal trichomonia- 
sis (Trussell, Wilson, Longwell, 
and Laughlin), 292 


resuscitation of. anparatus for (Bis- 
kind and Bichner), 147; (Alex- 
ander and Martin). 351 


manifestations in, following pla- 
cental transmission of sulfanila- 
mide (Ginzler and Chesner). 46 
prematurely born, mortality of (Diddle 
and Plass), 27 


toxic 
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Infection, urinary, in pregnancy due to 
Fiexner dysenteriae (Diddle and 
McKee), 481 

Inflammation, pelvic, conservative treat- 
ment of, with Newman thermo- 
flo (Falls, Bernell, and Kobak), 
240 

Injuries, intestinal, resulting from _ir- 
radiation treatment of uterine 
carcinoma (Aldridge), 833 

Intersexuality, factors affecting (Quin- 
tela), 913 (Abst.) 

Intestinal injuries resulting from irradia- 
tion treatment of uterine car- 
cinoma (Aldridge), 833 

Intrauterine pregnancy, bilateral ovarian 
carcinoma associated with 
(Bossert), 336 

Intravenous drip and _ other intensive 
methods for treatment of early 
syphilis (Eagle and Hogan), 
486 ( Abst.) 

Intubation, uterine (Bunster), 35 
(Abst. ) 

Irradiation of uterus for benign condi- 
tions, malignancy subsequent to 
(Scheffey), 925 

treatment of uterine carcinoma, intes- 
tinal injuries resulting from 
(Aldridge), 833 

Iodine therapy and thyroid extract in 
pregnancy toxemia, 730 (Cor- 
respondence ) 

Iontophoresis, vaginal, of choline com- 
pound (Jacoby and DerBrucke), 
250 

Item, American Board of Obstetrics and 
Gynecology, 363, 552, 740, 923, 
1118 

American College of Surgeons, 924, 
1118 


Central Association of Obstetricians 
and Gynecologists, 924 


J 


Johns Hopkins Hospital, experience of, 
with cesarean section (Mana- 
han, Connally, Jr., and East- 
man), 999 


Kk 
IKXraurosis, estrogens in treatment of 
(Buxton), 109 
Kymozraph records of uterine contrac- 
tions, 355 (Correspondence) 


L 


Labor, functional anatomy of (Ivy), 952 
head molding during, studies on 
(Moloy), 762 
occiput during, posterior rotation of 
(Klingensmith), 623 
pit-sulfonate in (Dieckmann and 
Kharasch), 820 
posterior pituitary sulfonate in, solu- 
tion of (Dieckmann and 
Kharasch), 820 
pregnancy and, in patient with cardiac 
anomaly, probable tetralogy of 
Fallot (Scherlis and Soloway), 
697 
premature, vitamin E and (Shute), 271 
pulse and respiratory rates during, as 
guide to onset of cardiac failure 
in women with rheumatic heart 
disease (Mendelson and Par- 
dee), 370 
uterine tonus during (Murphy), 694 
Lacerations, perineal, immediate _post- 
partum repair of old (Waters, 
Cartwright, and Lynch), 124 
Lactation (Fauvet), 358 (Abst.) 
during puerperium, new means of in- 


creasing (Lehmann), 358 
( Abst.) 

effects of estrogens on (Folley), 361 
(Abst. ) 





Lactation—Cont’d 
endocrine influences on (Antoine), 362 
(Abst. ) 
factor of adrenal (Spoor, Hartman, 
and Brownell), 360 (Abst.) 
inhibition of (Fleischer and Kushner), 
361 (Abst.) 
persistent (Gilber), 359 (Abst.) 
prolonged, tetany following, on deficient 
diet (Anderson and Brown), 
360 (Abst.) 
suppression of, by testosterone (Duffy 
and Corsaro), 361 (Abst.) 
Lesions, gynecologic, possible etiologic 
role of, in production of hyper- 
tension (Everett and _ Scott), 
1010 
malignant, of breast (Marques), 146 
(Abst. ) 
Leucoplakia, estrogens in treatment of 
(Buxton), 109 
Louisville Obstetrical and Gynecological 
Society, roster of, 181, 741 
Lymphogranuloma venereum (Patterson), 
144 (Abst.) 
Lymphogranulomatous rectum, stricture 
of, death due to intraperitoneal 
rupture of, during parturition 
(Pollard and Hellendall), 317 


M 


Male pseudohermaphroditism, clinical, 
psychiatric and psychoanalytic 
study of (Finesinger, Meigs, 
and Sulkowitch), 310 

Malignancy subsequent to irradiation of 
uterus for benign conditions 
(Scheffey), 925 

Mammary carcinoma, response to implan- 
tation of male hormone and 
progesterone (Loeser), 152 
(Abst.) 

glands, 357 (Absts.) 

development and function of, endo- 

crine factors involved in (Fred- 
rickson), 357 (Abst.) 

pain and secretion, treatment of, with 
testosterone propionate (Nath- 
anson, Meigs, and Parsons), 360 
( Abst.) 

tumors, estrogen induced, regression of, 
in female rats (Noble and Col- 
lip), 362 (Abst.) 

Mastitis, chronic, testosterone in, local 
inunction of (Spence), 361 
(Abst. ) 

puerperal, early, roentgen ray treat- 
ment of (Wirth and Peters), 
362 (Abst.) 

Maternal welfare, observations on (Jack- 
son), 230 (Abst.) 

Menopausal arthralgia (Ishmael), 605 
(Abst. ) 

symptoms and senile vaginitis, correla- 
tion of vaginal smear, changes 
in estrogenic treatment of (Ot- 
toway), 915 (Abst.) 

Menopause, estrogen therapy in, meth- 
ods for objective evaluation of 
(Bennett, Jr.), 296 

opotherapy and hormone therapy in 
Hoeppner), 915 (Abst.) 

surgical correction of, by ovarian iso- 
plastism (Bennett and Russell, 
Jr.), 550 (Abst.) 

urinary estrogens before and after 

injection of estrone into patient 
with (Smith, Smith, and Schil- 
ler), 455 

Menorrhagia, surgical correction of, by 
ovarian isoplastism (Bennett 
and Russell, Jr.), 550 (Abst.) 

Menstrual abnormalities of adolescence 
(Sevringhaus), 545 (Abst.) 

blood, coagulation defect in (Lozner, 
Taylor, and Taylor), 544 
(Abst. ) 












Menstrual—Cont’d 


Menstruation, 


Mercurochrome, 
Mesenchyme 


Metabolism and nutrition 


Morphine 


Mortality, childbirth 


Mucosa, 


Myomas (Huber), 172, 


Myxosarcoma 


Nausea and vomiting in pregnancy, clini- 


New England Obstetrical and Gynecologi- 


New Orleans Obstetrical and Gynecologi- 


Newborn 
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cycle (Hartman), 157 
method for correlating data from, of 
different lengths (Reynolds), 
151 
variations in electroencephalogram 
during (de Barenne and Gibbs), 
87 


‘ 
disorders, follicle-stimulating hormone 


of anterior pituitary in, intra- 
venous use of (Kenny), 548 
(Abst. ) 


544 (Absts.) 
corpus luteum of, evidence for early on- 
set of regression of (Brewer), 
1048 
delayed, prostigmine methylsulfate and 
(Winkelstein), 231 | 
treatment of, with prostigmine 
(Grossmann), 549 (Abst.) 
relationship between, and clinical 
onset of tuberculosis (Nobe- 
court), 545 (Abst.) 
following transplantation of curettage 
material in endometrium-free 
uterus (Siebke), 550 (Abst.) 
influence of, on suspension stability of 
red cells (Greene), 544 (Abst.) 
use of, to avoid post- 
operative catheterizations 
(Johnson), 98 
of celomic walls, origin of 
endometriosis from (Gruen- 
wald), 470 } 
(Kosmak), 902 


first, 





Metastases, ovarian, adenoacanthoma | 
with (Beecham and _ Friday), | 
512 
Methyl testosterone for relief of breast 
engorgement in puerperium | 


(Duckman and Turino), 112 


Michigan Society of Obstetricians and 
Gynecologists, roster of, 182, 
742 


Milk, secretion of, effect of visible light 
upon (Menju), 359 (Abst.) 
sulfate as obstetric analgesic 
(Mengert), 888 
(Yerushalmy, Gard- 
iner, and Palmer), 291 (Abst.) 
fetal and neonatal, causes of (D’Esopo 
and Marchetti), 1 
prematurely born infants 
and Plass), 279 
uterine, glycogen estimation in, 
method of, for clinical purposes 
(Zondek and Shapiro), 345 
179 (Absts.) 
malignant (Hiissy), 180 (Abst.) 
possible analogy to experimentally pro- 


of (Diddle 


duced fibroids in guinea pig | 
and their (Marx, Glass, and | 
Shulman), 259 | 
Myometrectomy (Cirio), 180 (Abst.) 
Myomectomy, progress in (Rubin), 196 | 


in area of Bartholin gland 


(Smiley and Kushner), 709 


N 


cal observations in treatment of, 
with vitamin B: and Be (Willis, 
Winn, Morris, Newsom, and 
Massey), 265 


cal Society, roster of, 181, 741 


“al Society, roster of, 182, 742 
New York Obstetrical Society, roster of, 
181, 741 

transactions of, 542 

infant. hemorrhage in. does 
antenatal use of vitamin K | 
prevent? (Parks and Sweet), | 
432 
resuscitation of, apparatus for | 
(Biskind and Eichner), 147; | 
(Alexander and Martin), 351 | 


infants, 





INDEX 


Newman thermo-fio, conservative treat- 


ment of pelvic’ inflammation 
with (Falls, Bernell, and Ko- 
bak), 240 

Nursing, physiology of, contribution to 


(Feldweg), 357 (Abst.) 
under conditions of thirst or excessive 
ingestion of fluids (Olsen), 359 
(Abst. ) 
Nutrition and metabolism (Kosmak), 902 
study in pregnancy (Williams and 
Fralin), 647 
O 
Obstetric analgesic, morphine sulfate as 


_ (Mengert), 888 
operations, use of sulfanilamide powder 


in (Bibb), 464 
pelvis, classification of, based on size, 
mensuration, and morphology 
(Steele and Javert), 783 
Society of Syracuse Hospitals, roster 
of, 182, 742 
Obstetrical Society of Boston, roster of, 
181, 741 
transactions of, 542 
of Philadelphia, roster of, 181, 741 


transactions of, 542 


Obstetrics and gynecology, influence of 
French school in sixteenth, 
seventeenth, and eighteenth cen- 
turies upon development of 
(Danforth), 743 

practical problems in, department 


of, 


714 


pregnanediol determinations in (Hamb- 
_ _. len, Cuyler, and Baptist), 442 
radiation therapy in, uses and abuses 


of (Traut), 638 
scopolamine in (Kirschbaum), 
utopian (Bartholomew), 

Occiput, posterior rotation 


664 
553 


of, during 


labor (Klingensmith), 623 
Olizgomenorrhea, surgical correction of, 
by ovarian isoplastism (Ben- 
nett and Russell, Jr.), 550 
(Abst. ) 
Oophorectomy, bilateral, ovarian dermoid 
cysts complicating pregnancy 


treated by (Goodwin), 525 
Operation for congenital absence of va- 
gina, pregnancy following 
(Whittemore), 516 
Operations, gynecologic and obstetric, use 


of  sulfanilamide powder in 
(Bibb), 464 

Opotherapy and hormone therapy in 
menopause (Hoeppner), 915 
(Abst. ) 

Ova, abnormal, frequency of (Rock and 


Hertig), 981 


Ovarian carcinoma, associated 


bilateral, 


with intrauterine pregnancy, 
(Bossert), 336 

dermoid cysts, bilateral, complicating 
pregnancy treated by bilateral 


oophorectomy (Goodwin), 525 
failure, endocrine therapy of (Hamblen 


and Pullen), 918 (Abst.) 
function, vaginal smears correlated to 
(Bennett and Russell), 919 
(Abst. ) 
isoplastism, surgical correction of oli- 
gomenorrhea, menorrhagia and 
menopause by (Bennett and 
tussell, Jr.), 550 (Abst.) 
metastases, adenoacanthoma with 
(Beecham and Friday), 512 
pregnancy and eclampsia (Pride and 


tucker), 575 

primary (Evans, Sickel, and Ivins), 
~O9 
4 


ruptured (Courtiss), 128 


teratoma, unusual coexistence of granu- 
osa cell tumor and, containing 
thyroid tissue (Murray, Dock- 
erty, and Pemberton), 134 
tumors, registry of, 551, 922 
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Ovarioscopy, transperitoneal, diagnosis of 
pregnancy by Friedman-Brown 
reaction, aided by (Crainicianu, 
738 (Abst.) 

Ovary, Brenner tumor of, 
(Peale), 138 

fibroma of (Brody), 521 

Ovulation, detection of, sources of error 
in (Krohn, Harris, and Hech- 
ter), 213 

human, electrometric timing of (Lang- 
man and Burr), 223 
probable time of (Rock and Hertig), 
974 
Oxytocics in puerperium (Bickers), 583 


bilateral 


P 
Pacific Coast Obstetrical and Gynecologi- 
cal Society, roster of, 182, 742 
Parents, prepared—core of creative fam- 
ily living (Corbin), 166 
Parovarian cystic fluid, hormonal content 
of, removed during pregnancy 
(Pardini), 919 (Abst.) 
Pelvic classification (Dickinson and Proc- 
ter), 585 
conformation, observations of develop- 
ment of (Morton), 799 
inflammation, treatment of, conserva- 
tive, with Newman _ thermo-fio 
(Falls, 3ernell, and Kobak), 
240 
inflammatory disease, treatment of, 
with intradermal administra- 
tion of bacillus coli vaccine 
(Krieg), 681 
menstruation, roentgen, Caldwell-Moloy 
method of, with correlation of 
new technical procedures (Tay- 
lor), 348 
Pelvis, female, comparative measurements 
of (Dickinson and Procter), 585 
obstetric, classification of, based on 
size, mensuration, and morphol- 
ogy (Steele and Javert), 783 
Perineal lacerations, immediate _ post- 
partum repair of old (Waters, 
Cartwright, and Lynch), 124 
Peritoneal pregnancy, primary (Studdi- 
ford), 487 
Phospholipid and cholesterol ester de- 
terminations (Brewer), 1056 
Pit-sulfonate in labor (Dieckmann and 
Kharasch), 820 
Pittsburgh Obstetrical and Gynecological 
Society, roster of, 181, 741 
transactions of, 171, 543 
Pituitary extract, convulsions following 
intravenous administration of 
(Sullivan and Heffernan), 675 
posterior, reactivity to, during preg- 
nancy, relation between uterine 
activity and (Murphy), 117 
sulfonate, posterior, solution of, in 
labor (Dieckmann and Khar- 
asch), 820 
Placenta, 735 (Absts.) 
abruption of, tocographic observations 
upon patient experiencing 
(Murphy), 694 
accreta (Jakob), 737 (Abst.) 
direct visualization of, by soft-tissue 
roentgenography (Dippel and 
3rown), 738 (Abst.) 
premature separation of (Ballin), 735 
(Abst. ) 
normally implanted (Fleming), 739 
(Abst. ) 
previa (Rustia and Tancinco), 736; 
(Caldera), 738 (Absts.) 
danger of Willett’s forceps in 
(Browne), 740 (Abst.) 
diagnosis of, by cystography (Sala 
and Bergdolt), 737 (Abst.) 
incidence of, during ten-year period 
at Cleveland Maternity Hospital 
(1931-1940), 509 
treatment of (Scott), 738 (Abst.) 
change in, during last 40 years 
(Winkler and Linden), 736 
(Abst. ) 





Placenta—Cont’d 
removal of, manual, prontosil in (Pohl), 
739 (Abst.) 
roentgenographic visualization of 
(Vaughn, Weaver, and Adam- 
son), 737 (Abst.) 
Placental blood in treatment of amenor- 
rhea (Halbrecht), 549 (Abst.) 
permeability, study of (Flexner and 
Gellhorn), 736 (Abst.) 
polyp with severe late puerperal hemor- 
rhage (Dorsey), 591 
transmission of sulfanilamide, toxic 
manifestations in newborn in- 
fant following (Ginzler and 
Chesner), 46 
Polyp, placental, with severe late puer- 
peral hemorrhage (Dorsey), 591 
Portland Society of Obstetrics and Gyne- 
cology, roster of, 181, 741 
Portes cesarean section (Keyes and 
Whitehouse), 705 
Posterior pituitary sulfonate (pit-sul- 
fonate) in labor, solution of 
(Dieckmann and _ Kharasch), 
820 
Postmenopausal endometriosis (Frank 
and Geist), 652 
Powder, glove, use of, complication from 
(Byron and Welch), 102 
(Abst. ) 
Pregnancy and endometriosis (Portes and 
Varangot), 178 (Abst.) 
and labor in patient with cardiac 
anomaly, probable tetralogy of 
Fallot (Scherlis and Soloway), 
697 
anemia of, macrocytic hyperchromic 
(Daniel and Antis), 93 
bleeding in first and third trimesters 
of, treatment of (Stander), 531 
colostrum test for. in prenatal clinic 
(Pulver and Posner), 690 
complicated by bilateral ovarian der- 
moid cysts, treated by bilateral 
oophorectomy (Goodwin), 525 
early diagnosis of, by Friedman-Brouha 
reaction, aided by  transperi- 
toneal ovarioscopy (Craini- 
cianu), 738 (Abst.) 
ectopic, clinical similarity of corpus 
luteum cyst and (Israel), 22 
twin, unilateral (Lash, and Kauf- 
man), 342 
electroencephalogram in (Gibbs and 
Reid), 672 
following operation for congenital ab- 
sence of vagina (Whittemore), 
516 
heart disease in, treatment of (Stand- 
er), 7 
ir*rauterine, bilateral ovarian carci- 
noma _ associated with (Bos- 
sert), 336 
nutrition study in (Williams and 
Fralin), 647 
ovarian, and eclampsia (Pride and 
Rucker), 575 
primary (Evans, Sickel, and Ivins), 
528 
ruptured (Courtiss), 128 
peritoneal, primary (Studdiford), 487 
pituitary extract during, reactivity to 
posterior, relation between uter- 
ine activity and (Murphy), 117 
renal and ureteral calculi in (Arnell 
and Getzoff), 34 
selective (Guttmacher), 330 (Abst.) 
test for, prostigmine as, evaluation of 
(Winkelstein), 231 
toxemia of, experimental production of 
(Snyder), 1091 
glomerular filtration and renal blood 
flow in “normal” patients fol- 
lowing (Dill, Isenhour, Cadden, 
and Robinson), 66 
thyroid extract and iodine therapy 
in, 730 (Correspondence) 
tuberculosis in, unsuspected, problem of 
(Eisele, Tucker, Vines, and 
Batty), 183 
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Pregnancy—Cont’d 

urinary infection in, due to 
dysenteriae (Diddle 
Kee), 481 

Pregnanediol determinations in gyne- 

cology and obstetrics (Ham- 

blen, Cuyler, and Baptist), 442 

excretion of, and corpus luteum (Cope), 
912 (Abst.) 

‘glucuronidate determinations, 
correlation of vaginal 
studies with (krohn, 
and Hechter), 213 

Premature labor, vitamin E and (Shute), 
271 
separation of normally 
centa (Fleming), 739 (Abst.) 
of placenta (Ballin), 735 (Abst.) 
Premenstrual distress, electrolyte therapy 
of (Greenhill and Freed), 548 
(Abst.) 
Presidential address at 67th annual meet- 
ing of American Gynecological 
Society, 743 
at fifth annual meeting of South At- 
lantic Association of Obstetri- 
cians and Gynecologists, 553 
Primate animals, studies on, to gyne- 
cologic thought (Hartman), 156 


Flexner 
and Mc- 


urinary, 
smear 
Harris, 


implanted pla- 


Primigravida, elderly _(Wahrsinger and 
Kushner), 50 

Progesterone and “ane hormone, mam- 
mary carcinoma, response to 
implantation of (Loeser), 152 
(Abst. ) 

effect of (Greenblatt, Mortara, and 


Torpin), 660 
in adolescent girls and young women 
with functional uterine bleeding 
(Allen and Heckel), 984 
in treatment of spontaneous abortion 
(Mason), 630 


during, and 


urinary estrogens before, 
after (Smith, Smith, and Schil- 
ler), 606 


Prolactin as specific lactogenic hormone 
Folley and Young), 358 
(Abst. ) 
Prontosil in manual removal of placenta 
(Pohl), 739 (Abst.) 
Prostigmine methylsulfate and delayed 
menstruation (Winkelsteiny, 231 
treatment of delayed menstruation with 
(Grossmann), 549 (Abst.) 
Pseudohermaphroditism, male, _ clinical, 
psychiatric and psychoanalytic 
study of (Finesinger, Meigs, 
and Sulkowitch), 310 
Pseudomyxoma peritonei (Erving), 492 
Puberty, hemorrhage in, therapy of 
(V6ge), 546 (Abst.) 
morbidity in vaginal tricho- 
moniasis (Trussell, Wilson, 
Longwell, and Laughlin), 292 
Puerperium, breast engorgement in, 
methyl testosterone for relief of 
(Duckman and Turino), 112 
Pulse and respiratory rates during labor 
as guide to onset of cardiac 


Puerperal 


failure in woman with rheu- 
matic heart disease (Mendel- 
son and Pardee), 370 
Pyometra, bacteriologic study of .(Car- 
ter), 1074 
Pyrexia, artificial, in pregnant women 


(Mengert and Paul), 702 


R 


Radiation therapy in obstetrics and gyne- 
cology, uses and abuses of 
(Traut), 638 

Radium in treatment of malignant neo- 

plasms (Traut), 644 

tissue, local, comparative, and 

styptic action of sulfanilamide 

(Beecham and Friday), 88 

Rectal endometrioma (Bazy, Blondin, and 

Chene), 178 (Abst.) 


Reaction, 
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Rectum, injury to, from improperly ad- 
ministered enemas (Ballon and 
Goldbloom), 212 (Abst.) 
strictured lymphogranulomatous, 
due to intraperitoneal 
of, during parturition 
and Hellendall), 317 
Registry of ovarian tumors, 922 
nouncement) 
Renal and ureteral calculi in pregnancy 
(Arnell and Getzoff), 34 
blood flow and glomerular filtration in 
hypertensive woman and in 
posttoxemic hypertension (Rob- 
inson, Dill, Cadden, and Isen- 
hour), 616 
in “normal” patients 
toxemias of pregnancy 
Isenhour, Cadden, and 
son), 66 
Respiratory and pulse rates during labor 
as guide to onset of cardiac 
failure in women with rheu- 
matic heart disease (Mendelson 
and Pardee), 370 
Resuscitation of newborn infants, ap- 
paratus for ( Biskind and 
Kichner), 147; (Alexander and 
Martin), 351 
Rheumatic heart disease, 
spiratory rates during labor as 
guide to onset of cardiac failure 
in women with (Mendelson and 
Pardee), 370 
pelvic mensuration, Caldwell- 
Moloy method of, with correla- 
tion of new technical procedures 
(Taylor), 348 


death 
rupture 
(Pollard 


(An- 


following 
( Dill, 
Robin- 


pulse and re- 


Roentgen 


ray treatment of early puerperal mas- 
titis (Wirth and Peters), 362 

(Abst. ) 
Roster of American obstetrical and gyne- 


cologic: al societies, 181, 182, 741, 
742 
mantiitleie. of occiput during la- 
bor (Klingensmith), 623 
ante-partum, of umbilical vein 
(Silbernagel and Fidler), 712 
intraperitoneal, of strictured lympho- 
granulomatous rectum during 
parturition, death due to (Pol- 
lard and Hellendall), 317 
of membranes, diagnosis of, by vaginal 
smear, identification of fetal 
squamas and (Bourgeois) 80 
Ruptured — pregnancy (Courtiss), 
9 


Rotation, 


Rupture, 


Ss 
St. Louis Gynecological Society, roster of, 
182, 742 ; 
San —— Obstetric Society, roster of, 
9 9 
2, 742 


San F ae isco Gynecological Society, 
roster of, 182, 742 
botryoides of cervix 
and Kantrowitz), 141 
previously treated with 
(Scheffey), 932 
endometriosis (Wespi and 
handler), 177 (Abst.) 
Scopolamine in obstetrics (Kirschbaum), 


Sarcoma (Fischer 
irradiation 


Sear Kletz- 


664 
Seattle Gynecological Society, roster of, 
182, 742 


Secretion of milk, effect of visible light 
upon (Menju), 359 (Abst.) 

Semen, vegetative effects of, on female or- 
ganism (Stemmer), 916 (Abst.) 

Sex hormones and blood pressure (Guird- 
ham), 914 (Abst.) 

female, current status of 

15 (Abst.) 


(Hoskins), 


male, influence of, on female breast 
(Preissecker), 360 (Abst. ) 
therapy, changes in female genital 


tract during puerperium in- 
duced by (Rutherford), 595 




















SUBJECT 


Sexual libido in female (Greenblatt, 
Mortara, and Torpin), 658 
Shock, allergic, caused by synapoidin 
(Phillips), 706 
Skull, changes in base of, caused by 
molding and increased by com- 
pression (Moloy), 772 
Society transactions, Chicago Gynecologi- 
cal Society, 171 
New York Obstetrical Society, 542 
Obstetrical Society of Boston, 542 
Obstetrical Society of Philadelphia, 
542 
Pittsburgh Obstetrical and Gyne- 
cological Society, 171, 543 
South Atlantic Association of Ob- 
stetricians and Gynecologists, 
734 
Washington Gynecological Society, 
171 


Solution of posterior pituitary sulfonate 
(pit-sulfonate) in labor (Dieck- 
mann and Kharasch), 820 
South Atlantic Association of Obstetric- 
ians and Gynecologists, papers 
of, 553-594 
roster of, 181, 741 
transactions of, 734 
Statistics, department of, 723 
Stilbestrol, experiences with (Abarbanel 
and Klein), 911 (Abst.) 
in relief of essential dysmenorrhea 
(Sturgis), 549 (Abst.) 
Sulfanilamide in treatment of venereal 
lymphogranuloma (Grave and 
Suskind), 530 (Abst.) 
placental transmission of, toxic mani- 
festations in newborn infant 
followinz (Ginzler and Ches- 
ner), 46 
powder, use of, in gynecologic and ob- 
stetric operations, (Bibb), 464 
styptic action of, comparative local tis- 
sue reaction and (Beecham and 
Friday), 88 
Sulfonamides in treatment of gonorrhea 
in female (Douglas, Davis, and 
Shandorf), 1026 
Surgical treatment and postoperative care 
- of vesicovaginal fistula (Mil- 
ler), 873 
Synapoidin, allergic shock caused by 
(Phillips), 706 
Synthetic estrogens, use and potency of 
(Greenhill), 475 
Syphilis, early, treatment of, intravenous 
drip and other intensive meth- 
ods for (Eagle and Hogan), 
486 (Abst.) 


es 


Teratoma, ovarian, unusual coexistence of 
granulosa cell tumor and, con- 
taining thyroid tissue (Murray. 
Dockerty, and Pemberton), 134 

Test, colostrum, for pregnancy in pre- 
natal clinic (Pulver and Pos- 
ner), 690 

for pregnancy. prostigmine as, evalua- 
tion of (Winkelstein), 231 

Testosterone in chronic mastitis, local in- 
unction of (Spence), 361 
(Abst. ) 

in inhibition of lactation, percutaneous 
use of (Fleischer and Kushner), 
361 (Abst.) 
propionate in treatment of mammary 
pain and secretion (Nathanson, 
Meigs, and Parsons), 360 
(Abst. ) 
pellets of, effect of (Greenblatt, Mor- 
tara, and Torpin), 661 
suppression of lactation by (Duffy and 
Corsaro), 361 (Abst.) 

Tetany following prolonged lactation on 

a deficient diet (Anderson and 

Brown), 360 (Abst.) 
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Tetralogy of Fallot, probable, pregnancy 
and labor in patient with car- 
diac anomaly (Scherlis and 
Soloway), 697 

Texas Association of Obstetricians and 
Gynecologists, roster of, 182, 


(24 
Thermo-flo, Newman, conservative treat- 
ment of pelvic inflammation 
with (Falls, Bernell, and Ko- 
bak), 240 
Thrombophlebitis, postoperative, bicycle 
exercises for prophylaxis of, 
routine use of (Krebs), 73 
Thyroid extract and iodine therapy in 
pregnancy toxemia, 730 (Cor- 
respondence) 
tissue, unusual coexistence of granulosa 
cell tumor and ovarian teratoma 
containing (Murray, Dockerty, 
and Pemberton), 134 
Tissue reaction, local, comparative, and 
styptic action of sulfanilamide 
(Beecham and Friday), 88 
Tocographic observations upon patient 
experiencing abruption of 
placenta (Murphy), 694 
Toxemia of pregnancy, experimental pro- 
duction of (Snyder), 1091 
followed by glomerular filtration and 
renal blood flow in ‘“‘normal’” pa- 
tients (Dill, Isenhour, Cadden, 
and Robinson), 66 
thyroid extract and iodine therapy in, 
730 (Correspondence) 
Transfusion reaction, blood, due to intra- 
group incompatibility (Crooks), 


121 

Transplantation of fascia for relief of 
urinary stress incontinence 
(Aldridge), 398 

Trichomoniasis, vaginal (Trussell, Wil- 
son, Longwell, and Laughlin), 


292 
Tubal endometriosis, incidence of (Rin- 
telen), 176 (Abst.) 
Tuberculosis in pregnancy, problem of un- 
suspected (Eisele, Tucker, 
Vines, and Batty), 183 
of vulva (Barrow and Maxwell), 145 
onset of, clinical relationships between 
first menstruation and (Nobe- 
court), 545 (Abst.) 
Tumor, Brenner, bibliography of, 180 
(Correspondence) 
bilateral, of ovary (Peale), 138 
connective tissue, rare, in area of Bar- 
tholin gland, (Smiley and Kush- 
ner), 709 
fibroid, similar, occurring in identical 
twins (Grosbeck and Pool), 179 
(Abst. ) 
granulosa cell, unusual coexistence of, 
and ovarian teratoma contain- 
ing thyroid tissue (Murray, 
Dockerty, and Pemberton), 134 
ovarian, registry of, 551, 922 
Twin ectopic pregnancy, unilateral (Lash 
and Kaufman), 342 


U 


Umbilical vein, rupture of, ante-partum 
(Silbernagel and Fidler), 712 
Ureter, hormonal influences upon (Hund- 
ley, Jr., Diehl, and Diggs), 858 
Ureteral calculi, renal and, in pregnancy 
(Arnell and Getzoff), 34 
Urinary estrogens before and after in- 
jection of estrone into patient 
with surgical menopause (Smith, 
Smith, and Schiller), 455 
during and after progesterone, es- 
triol and cyclic administration 
of progesterone and estradiol 
benzoate (Smith, Smith, and 
Schiller), 606 
infection in pregnancy due to flexner 
dysenteriae (Diddle and Mc- 
Kee), 481 
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Urinary—Cont’d 


stress incontinence, transplantation of 


fascia for relief of (Aldridge), 


398 
activity, relation between, and 
reactivity to posterior pituitary 
extract during pregnancy (Mur- 
phy), 117 
bleeding, functional, effect of proges- 
terone in adolescent giris and 
young women with (Allen and 
Heckel), 984 
pathology of, in climacterium and 
postclimacterium (Pallos and 
Treite), 547 (Abst.) 
carcinoma, irradiation treatment of, in- 
testinal injuries resulting from 
(Aldridge), 833 
contractions, kymograph records of, 355 
(Correspondence ) 
puerperal (Bickers), 581 
disease, nonmalignant, selective hyster- 
ectomy for (Waters), 1107 
treatment of, new technique 
for (Cirio), 180 (Abst.) 
functional hemorrhages, treatment of, 
by male hormone (Bompard), 
916 (Abst.) 
intubation (Bunster), 350 (Abst.) 
mucosa, glycogen estimation in, method 
of, for clinical purposes (Zondek 
and Shapiro), 345 
principle in raspberry leaves 
which relaxes (Burn and 
Withell), 354 (Abst.) 
musculature, architecture of (Ivy), 952 
human, effect of follicle hormone on 
function of (Kneer), 913 
(Abst. ) 
tonus during labor (Murphy), 694 
Uteroovarian cycle, persistence of, evi- 
dence of, in various gynecop- 
athies (Sammartino and Her- 
rera), 544 (Abst.) 
Uteroplacental apoplexy, methods of 
treating (Rauramo and Kahan- 
paa), 738 (Abst.) 
fibromyomas of, 
pathologic factors 
1,741 (Torpin, 
Peeples), 569 
irradiation of, for benign conditions, 
malignancy subsequent to 
(Scheffey), 925 
Utopian obstetrics (Bartholomew), 553 


Uterine 


fibroids, 


muscle, 


etiologic and 
in series of 
Pund, and 


Uterus, 


Vv 
Vaccine, bacillus coli, treatment of pelvic 
inflammatory disease with in- 
tradermal administration of 
(Krieg), 681 
Vagina, congenital absence of, pregnancy 
following operation for (Whitte- 
more), 516 
medication of, improved 
(Williams), 153 
partial congenital aplasia of (Dannreu- 
ther), 1063 


vehicle for 
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Vaginal iontophoresis of choline Compound 
(Jacoby and DerBrucke), 250 
changes, correlation of, in es- 
trogenic treatment of menopau- 
sal symptoms and senile vagini- 
tis (Ottoway), 915 (Abst.) 
correlated to ovarian function (Ben- 
nett and Russell), 919 (Abst.) 
in diagnosis of ruptured membranes, 
identification of fetal squamas 
and (Bourgeois), 80 
studies, correlation of, with urinary 
pregnanediol glucuronidates de- 
terminations (Krohn, Harris 
and Hechter), 213 
trichomoniasis (Trussell, Wilson, Long- 
well and Laughlin), 292 
Vaginitis, senile, and menopausal symp- 
toms, correlation of vaginal 
smear changes in estrogenic 
treatment of (Ottoway), 915 
(Abst. ) 
senile, estrogens in treatment of (Bux- 
ton), 109 
Vegetative effects of semen on female or- 
ganism (Stemmer), 916 (Abst.) 
Venereal lymphogranuloma, treatment of, 
with sulfanilamide (Grace and 
Suskind), 530 (Abst.) 
Vesicovaginal fistula following total hys- 
terectomy, partial ‘colpocleisis, 
an approach to (Holden), 880 
surgical treatment and postoperative 
care of (Miller), 873 
Vitamins B:i and Be in treatment of 
nausea and vomiting in preg- 
nancy (Willis, Winn, Morris, 
Newsom, and Massey), 265 
C deficiency as possible factor in path- 
ogenesis of erythroblastosis 
fetalis (Burnham), 920 (Cor- 
respondence ) 
E and premature labor (Shute), 271 
Kk, does antenatal use of, prevent hem- 
orrhage in newborn infant 
(Parks and Sweet), 432 
Vomiting and nausea in pregnancy, treat- 
ment of, with vitamins B: and 
Be (Willis, Winn, Morris, New- 
som and Massey), 265 
Vulva, tuberculosis of (Barrow and Max- 
well), 145 


smear 


Ww 
War effort, women in, 732 (Editorial) 
Washington Gynecological Society, roster 
of, 182, 741 
transactions of, 171 
Wisconsin Society of Obstetrics and Gyne- 
cology, roster of, 182, 742 
Women in war effort, 732 (Editorial) 


P4 
in treatment of malignant 
plasms (Traut), 644 


X-ray neo- 
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for you 


Ciba again drastically 
reduces prices of 
THE PURE SYNTHETIC 
CORPUS LUTEUM HORMONE 


* 


HE wide popularity and extensive use 
enjoyed by Ciba’s corpus luteum hor- 
mone products, LUTOCYLIN* and 
LUTOCYLOL* during the past four 
years makes it possible to reduce prices 
sharply. Successfully used in the treat- 


ment of habitual or threatening abortion, 
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functional meno-metrorrhagia, dysmen- 
orrhea and chronic cystic mastitis. These 
products are now within the means of all 


classes of patients. 


For maximum effect and economy prescribe 


LUTOCYLIN*«x save up to 34% 


Synthetic progesterone in oil for intra- 
muscular administration. 


LUTOCYLOL* «x save up to 50% 
Anhydrohydroxy progesterone, the only 
orally active progestational substance. 
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A Reminder from Borden about 


INFANT STOOLS 








@.Beta-Lactose;-when used as the only sugar in 
infant feeding, maintains normal intestinal 
flora and acidity, resulting in the soft, nat— 
ural type of stool the infant's system. is 
adapted to handle. 


Milk sugar is. nature's sole carbohydrate 
for the first months of all animal life. 
Borden's:Beta: Lactose is the most soluble and 
most palatable milk sugar. 


Please enclose your professional card or letterhead when 
requesting literature or samples. The Borden Co., 350 
Madison Ave., New York City. 

















